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B MeToanueckux yka3aHHAX MPEICTaBICHbI IPAKTUYECKHE 3a-
HSTHSI [0 OCHOBHBIM pa3/ieliaM €CTECTBO3HAHUS, KOTOPBIE MPeAHA3HA-
YeHBI /IS CTYICHTOB MEPBOro Kypca cnenuanbHocTi 44.02.01 Jlo-
IIKOJIEHOE 00pa3oBaHue

Kaxnast pabora BKiIto4aeT B ceOs: Ha3BaHHWE TEMBI, LIEb pado-
ThI, KPAaTKUI TEOPETUUECKUI MaTepHai, ONHCaHHWEe X0/a PaboThI, KOH-
TPOJIbHBIE BOIPOCH U (OPMYIMPOBAaHHS BBIBOJA IO paboTe, yKasza-

HUS 110 COCTABJICHUIO OTYETA, KPUTEPUU OLIEHKHU U CIIUCOK JINTEPATYPBHI.

Mertoanyeckue yka3aHUs JJIs1 BBIIIOJHEHUs NPAKTHUECKUX pa-
00T MOMOTyT cTyJeHTaM OoJjiee MOJHO YCBOMTh TEOPETHUYECKUN Mate-
pHa 110 €CTECTBO3HAHUIO.

EctecTBO3HaHUE SIBiISIETCS KaK TEOPETUYECKUM KYpCOM B O3Ha-
KOMJICHHH CTYIEHTOB C OCHOBHBIMU 3TallaMHd COBPEMEHHOM HayKH, TaK
U UCTOYHHUKOM (POPMUPOBAHUS MHTEJUIEKTA, JIOTUYECKOTO MBIILIEHUS,
IPAaKTUYECKUX HABBIKOB.

B pesynbrate u3yuyeHMs e€cTECTBO3HAaHUS Ha 0a30BOM YpPOBHE

Kypca CTYJIEHT AOJIKEH
3HAMb/NOHUMAMD '

° CMBICTT TIOHATHH: €CTECTBEHHOHAYYHbId METOJl IO3Ha-
HUS, SJIEKTPOMArHUTHOE TOJI€ U AJEKTPOMArHUTHbIC BOJTHBI, KBAHT, Te-
PUOIUYECKUH 3aKOH, XUMUYECKas CBSI3b, XUMHUECKAsT PEAKIIHsI, MaKpO-
MoJleKyna, Oenok, KatanuzaTop, GepMeHT, kieTka, nuddepennuanms
kierok, JIHK, Bupyc, Ouonoruueckast s3Bosrorusi, 6mopasHooOpasue,
OpraHu3M, MOMYJSIKs, SKocucTeMa, ouocdepa;

. BKJIaJ] BEJIMKUX YYCHBIX B (DOPMHPOBAHUHM COBPEMEHHOU
€CTECTBCHHOHAYYHOW KapTUHBI MHPA;

ymemup:

¢ [IPUBOAUTH IIPUMCPBI JSKCIICPUMCHTOB U H36JIIOI[CHI/II71,
06OCHOBBIB3.IOH_II/IXI ATOMHO-MOJICKYJISIPHOC CTPOCHHUEC BCIICCTBA, CYIIC-
CTBOBAHHE BJICKTPOMArHuTHOI'O ITOJIAA 1 B3aMMOCBA3b SJICKTPUYCCKOTO U
MAarauTHOI'O HOHCﬁ, BOJIHOBBIC U KOPITYCKYJISIPDHBIC CBOMCTBaA CB€Ta, HC-



00paTUMOCTh TEIUIOBBIX IPOLECCOB, 3aBUCUMOCTb CBOWCTB BEILECTBA
OT CTPYKTYpPbI MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH XMMHUYECKOU peaKun
OT TEMIEPATypbl U KaTaJIu3aTOPOB, KIIETOUHOE CTPOEHUE JKUBBIX Opra-
HU3MOB, poib JIHK kak HOocuTens HaciencTBeHHON WH(GOpMaIUU, SBO-
JIOLUIO0 XKUBOW IIPUPOABI, B3aUMOCBS3b KOMIIOHECHTOB 3SKOCHCTEMBI,
BIIMSIHUE JI€ATEIbHOCTH YEI0BEKA Ha IKOCUCTEMBI;

® O0BACHATH NPUKJIAJHOE 3HAUCHUE BaXKHEHIINX JOCTHIKEHUH
B 00JIaCTH €CTECTBEHHBIX HayK, BOIIPOCHI HOJYYEHHUsS CHHTETHYECKHX
MaTepHaJoB C 3aJJaHHBIMH CBOWCTBAMH, CO3JIaHHsI OMOTEXHOJIOTHIA, Jie-
YyeHus1 MHPEKIMOHHBIX 3a00JI€BaHUI, OXpPaHbl OKPYKAIOLIEH Cpe/Ibl;

®  BbIIBUraTh TUIIOTE3bl U MpeAJarath MyTU UX MPOBEPKHU; Je-
JaTh BBIBOJIbI HA OCHOBE 3KCIEPUMEHTAJIbHBIX JAHHBIX, NPEACTABIICH-
HBIX B BUJIE rpauka, TabJIMIbl WIN AUarpaMMbl;

e paboTaTh C €CTECTBEHHOHAYYHOH WH(opManuen, coaepxa-
mieiics B coobmenusix CMMUM, pecypcax WHTepHera, HayuHO-
HOIMYJISIPHBIX CTaThsX: BJIAJETh METOJAMM IOUCKA, BBIAEIATH CMBICIIO-
BYIO OCHOBY U OLICHMBATh JOCTOBEPHOCTh UH(POPMALIIH;

Hcnonb3oBaTh puoOpEeTEHHBIE 3HAHUS U YMEHUS B IIPAKTHUE-

CKOH JIeATENLHOCTH U IOBCEIHEBHON KU3HHU IS

J OLICHKM BJIMSIHMSI Ha OpraHU3M 4YeJOBeKa 3JIEKTpoMmar-
HUTHBIX BOJIH U PaJIMOAaKTUBHBIX W3ITy4YEHUM;

. HHEProCHA0KEHHUS,

o 0€30I1aCHOr0 HUCMOJIb30BAaHUSI MaTepHajoB U XHUMHUYE-
CKHUX BEIECTB B OBITY;

. npoduiakTuka WHPEKIMOHHBIX 3a00JIeBaHUN, HUKOTHU-
HOBOM, AJIKOTOJIBHOW M HAPKOTHYECKON 3aBUCUMOCTEN;

o OCO3HAHHBIX JIMYHBIX AEHCTBUH IO OXPaHE OKPYKAIOIIEN
CpEeJBl.

[TpakTHyeckue 3aHSATHUS MpeIHa3HAuYeHbl Ui aKTUBHOIO U yIiyo-
JIEHHOTO OCBOCHMS HAyYHO-TEOPETUYECKUX OCHOB €CTECTBO3HaHHUs. B
IUTaH MPAKTHYECKUX 3aHATHI TpH pas3zenia Kypca ecTeCTBO3HaHUs- Qu-
3HMKa, XUMHUS U OHOJIOTHS.

Jlnst mporpaMMbl IPakTUYECKUX 3aHATUN 0TOOpaH MaTepuani, KOTo-
PBIN [TIOMOTaeT PACKPBITUIO METOJUKH COBPEMEHHBIX HAay4HBIX HCCIIE-



JIOBAaHHUH MPH TOATOTOBKE CHEIHUAIMCTOB CPEAHEro npodeccHoHaIbHO-
ro oOpazoBanus. [Ipu 3TOM yuuTHIBaIOTCS TpeOOBaHMS CpeIHUX 0o0Opa-
30BaTENIbHBIX YUPSIKACHUH.

[IpakTuyeckue 3aHATHS TOTPEOYIOT Y CTYIEHTOB MPOSIBICHUE WHU-
[IMAaTUBBI, HAOIIOJATEIBHOCTH U CaMOCTOSTEIBHOCTH B NPUHITHU pe-
HICHUH NPH BBHITIOJIHEHUH paboT.

Kaxnplil cTyneHT BegeT TeTpajab Ul MPAKTUYECKUX 3aHATHH, I7Ie
OCYLIECTBIISIIOTCSI 3aIMCHU I10 CIEAYIOLIeH cXxeMe: TeMa, LieNb, CPEJICTBA
o0yd4eHus, X0/ paboTbl, OTYET O MPOJIETaHHON PaboTe, OTBETH HA KOH-
TPOJIbHBIE BOTIPOCHI, BBIBO/I.

Kaxnas pabora oreHMBaeTcsi MperojaaBaTeileM MO MATHOAUILHON
CHCTEME W YYUTHIBACTCS MPH BBICTABIICHUH 3a4eTa 10 y4eOHOU AucCIn-
TUTIHE.



IIpakTuyeckass padora Ne2.

Hccnedosanue 3agucumocmu cuivl mpenus om geca mea.

I]eny pabompl: BLIICHUTD, 3aBUCHUT JIM CHJIA TPEHUS OT Beca Tela, €CIu
3aBUCHUT, TO KaK.

Ilpuboper u mamepuanvl: TUHAMOMETP, I€PEBSIHHBIN OpyCOK, Jiepe-
BSIHHAS JIMHEIKa, HAa0Op TPYy30B.

Xopn paborhl:

1.0Onpenenute LeHy J1€I€HUS ILIKaIbl JTUHAMOMETpA.

2.Ilonoxute OpyCOK Ha FOPU3OHTAIBHO PACIOJIOKEHHYIO IEPEBIHHYIO
nuHelKy. Ha Opycok mocraBbTe rpys.

3.ITpukpenuB k OpycKy AMHaAMOMETp, KaK MOKHO 00Jjiee paBHOMEPHO
TSHUTE €ro BJI0JIb JIMHEHKH. 3aNuIINTe IOKa3aHUsl AUHAMOMETPA, 3TO U
€CTb BEJIMYMHA CUJIbI TPEHUS CKOJIBKEHUS.

4.K nepBomy rpy3y 100aBbT€ BTOPOM, TPETHIl, YETBEPTHIN IPy3bl, Kaxk-
IbIN pa3 u3Mepsist cuiry TpeHust. C yBelIMueHUEM Yncia rpy30B pacTeT
CHJIa HOPMAJIbHOTO JIaBJIEHUS.

5.Pe3ynpTaTthl M3MepeHHl 3aHecuTe B TaOIUIy «3aBUCHUMOCTb CHIIBI
TPEHHUs OT Beca Tellay

Ne ombITa KonnuecTBo rpy3oB Cuna tpenus, H
1 1
2 2
3 3

6.CrenaiiTe BBIBOJI: 3aBHCHT JIM CHJIAa TPEHUS OT Beca Tella, | eCJIH 3a-
BHCHT, TO Kak?

Cooepocanue omuéma

1.Tabnuma «3aBUCUMOCTD CHJTBI TPEHHUS OT BEca Teay

2. OTBeTHI Ha KOHTPOJIBHBIE BOITPOCHI.
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3. BeiBog.

Konmponvnuie éonpocut

1.YTo Takoe cuia TpeHus?

2. Kak HanpaBiieHa cuja TpeHUs?

3. KakoBa npuunHa BO3HUKHOBEHUS TPEHUS?

4. TlpuBenute NpUMEpPHI MOJIE3HOTO U BPEIHOTO TPEHUS.

Kpumepuu oyenku

B pe3ynbrare BinonHeHUs pabOThl CTYIEHT:
- BBIIBJISIET 3aBUCUMOCTD CHJIBI TPEHUS OT MaccChl TENA,;
- BBIABJISET 3aBUCUMOCTb CWJIbI TPEHUS OT IOBEPXHOCTU TPYILIHUXCSA
Ten,
- WCIOJIb3YeT (PU3NYECKYI0 TEPMHUHOJIOTUIO IIPU OTBETE HAa KOHTPOJIb-
HBIE BOIIPOCHI

IIpakTnueckas padora Ne3

Coopxa 31ekmpuyecKkoll yenu u uzmepenue cuibl
moKa 6 ee paznuyHbIX YUacmKax

Ilens pabomer: yoenuThcs Ha OMBITE, YTO CHUJIA TOKA B Pa3IMYHBIX
MOCJIE/I0BATEIbHO COEIMHEHHBIX YUacTKax €N OJIMHAKOBA.

Ilpuébopvr u mamepuanvi: VCTOYHUK THUTAHUSA, HU3KOBOJIbTHAS
JamIa Ha MOJICTaBKe, KIII0Y, aMIIEpPMETP, COEMHUTENbHbIE TPOBO/IA.

VYkazanus k pabote



1. Cobepute nenp Mo pUCYHKY a. 3alMIIUTE [MOKAa3aHHUE amIlep-
MeTpa.

2. 3aTeM BKJIIOYHMTE aMIIEPMETP TaK, KaK MOKa3aHO HA PUCYHKE 0, a
MOTOM TakK, KaK Ha PHUCYHKE 6.

3. CpaBHuTE Bce IMONyYeHHBbIC TOKa3aHus amrepmerpa. Caemnaiite
BBIBOJ.

4. HapucyiiTe B TeTpaau CXeMbl COSUHEHHS PUOOPOB.

—R——Ho—
)L, = 0,25A
2) 1, = 0,25A
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3) I, = 0,25A
I] — 12 — I3 — O,ZSA

BI)IBO[[I Cuma TOKa B PA3IMYHBIX ITOCICAOBATCIIBHO COCAWHCHHBIX

ydacTKax ucnyu 0JuHaKoBa

Cooepocanue omuéma
1. PucyHok cxem coOpaHHBIX Lenei
2. 3anuch MOKa3aHUN aMIepMeTpa
3. OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI;
4. BriBog.

Konmponvnusie éonpocut

1. VkaxxuTe 31€MEHTHI JNEKTPUUECKOM LEMH.
2.Yto Takoe cuiia TOKa, OT YEro OHa 3aBUCHT?

3. Kak ynraercd 3akon Oma?

Kpumepuu ouenku
B pesynbrare BeinmoHEeHUsS pabOThI CTYIEHT:
- UCTIONB3YyeT (HU3UYECKYI0 TEPMHHOJIOTHIO TIPH OTBETE HAa KOHTPOJIb-
HBIE BOIIPOCHI;
- IeJIA€T AKKYPATHBIE YEPTEKU CXEM DIICKTPUUECKUX LIETIEH;
- (opMyHpYET BBIBOJA O BEIIMYMWHE CHJIBI TOKA B PA3JIMYHBIX YJaCTKax

OCITH.
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IIpakTuyeckasi pa6ora Ned

I/I3yltenue KO1e0aHUl MamMemMamuuecko20 MasmHuKkd

I[ens: n3yunTh 3aBUCUMOCTD YaCTOTHI U TIEpHO/Ia KOJIEOaHH HUTSIHOTO

MasiTHHKA OT OJIMHBI HUTH.

IIpubopsl U MaTepuaJIbI: IITATUB, IIAPUK HA HUTHU, CEKYHJIOMED.

Xoa paboTsbl.

1.BeluucnuTe 4acToTy U MEepruoa KoJieOaHWH HUTSIHOTO MasTHUKA ITPH
qimHe HATH 5 M, 20 M, 45 cM. 80 cM 1 125 ¢M COOTBETCTBEHHO, KakK-

IBINA pa3 oTMedas Bpemsi, MpocuuThiBas o 30 xonedaHwmii.

1. Pesynbratel cBeuTe B TAOIHILY:
Ne i/m 1 2 3 4 5
BeJIMYHHA
Jumnaa HuTH (cM) 5 20 45 80 125
Yucj1o kosnedanmii n 30 |30 30 30 30
Bpems kosebanmii  t(c) | 13.2 | 26,59 | 40,32 | 52,81 | 66,13
Iepuon konedannii T(c) | 0,44 | 0,86 | 1,34
Yacrora xoaedanuin Y | 2,27 | 1.128 | 0,744
(I'm)

2. Pacuérsr:
T=tm Y=1/T

3. CrenaiiTe BBIBOJI — KaK 9acTOTa KOJIeOaHMI U TEPUO/T 3aBUCST

OT JUIMHBI HUTH?
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Cooepocanue omuéma:

1.3anmonHeHne TabIUIBI «3aBUCHMOCTD MIEPHO/Ia U YaCTOTHI KOIeOaHui
OT JUTMHBI HUTH MasTHUKA

2.MaremaTudeckue pacuéTsl 1o GopMyiaM Mepruoia U 9acTOTHI KOJIe-
OaHuii MasITHHKA.

3.BbIBOT 0 3aBUCHMOCTH TIEPHOJIA U YACTOTHI KOJIeOaHU OT JJIMHBI HH-
TH MasATHHKA.

I(oumpom»uwe e6onpocolt:

1.YUro Takoe cBOOOHBIC KOJICOaH!Ss?

2.Ha3zoBute yciioBUsi, HEOOXOIUMBIE JIJIsi KOJICOATECIIbHBIX ABHUKEHUH.
3.aiiTe onpeneneHre NOHIATUIM: aMILTUTYAa KOJeOaHU|, Nepuo Ko-
nebaHuid, 9acToTa Kojaebanuid, dasa.

Kpumepuu oyenku
B pe3ynbrate BbINOIHEHUS paOOTHI CTY/IEHT:
- BiIajieeT (pU3NUECKON TEPMUHOJIOTHEN;
- IPABWJIBHO ¥ CAMOCTOATEIIBHO JEJIaeT PaCUEThl B COOTBETCTBUU C

bopmynoi -
(bopMynHpyeT BBIBOJ O 3aBUCMMOCTH YacTOTHI U IEpHOJIa KOIeOaHuH
HUTSHOTO MasTHUKA OT JUIMHBI HUTH.

IIpakTuyeckas padora Ne5

H3yuenue unmepgepenyuu u ougppaxkyuu ceema
IJens: >xciepuMEHTAIbHO U3YUUTh SIBICHUS MHTEPPEPEHIIMU U JTU-
bpakuuu.
IIpuGopsl U MaTepHuaJbl. >JIEKTPUUYECKas JaMIla C MPSIMON HUTBIO

HaKaJIuBaHUd, ABC CTCKIIAHHBIC IINITACTUHKH, PaMKa U3 ITPOBOJIOKH,
13



CTeKJISIHHAsI TpyOKa, MbUIbHAs BOJA, KOMIIAKT-IHUCK, CIIUPTOBKA,
CIMYKH, Je3Bue 0e30MacHOi OpUTBBI, KAaIpOHOBAsi TKAaHb YEPHOT'O I[BE-
Ta, MUHLET, TAaHTeHIUPKYJIb.
Onucanue padboTbl

OO6b1yHO UHTEpDepeHIHs Ha0MI0AaeTCs TPU HAJOKEHUH BOJIH, HUC-

MYIIEHHBIX OJTHUM M T€M K€ UCTOUYHUKOM, MPUIIEIIINX B JAHHYIO

TOYKY Pa3HBIMU MTyTAMH.

1. Bcneactue nudpakiiuu CBET OTKIOHSETCS OT MPSMOJIUHEH-
HOTO pacnpocTpaHeHus (Hampumep, BOIU3HM KPaeB MPernsT-
CTBUH).
Xox padoTsl

1.Habnronenue narephepeHInOHHON KapTHUHBI HA MBUIBHBIX MY3bIPSX.
OKyHUTE MPOBOJIOYHYIO PaMKy B MBUIBHBI PacTBOP U BHUMATEIbHO
paccMoTpuTe 00pa30BaBIIYIOCS MBUIBHYIO IUICHKY. 3apUCyiTe B TeTpa-
I Uit 1a00paTOPHBIX paboT YBUIACHHYIO BaMU HHTEp(EpPEHIIMOHHYIO
kaptuHy. OOpaThTe BHHMaHHE, YTO MPHU OCBEIICHUU IUICHKH OElbIM
CBETOM (OT OKHA WJIM JIAMITbl) BOSHUKAIOT OKPAIIEHHBIE TOJOCHI.
C nmoMoIb0 CTEKISIHHON TPYOKH BBIIYHTE MBUIBHBIN My3BbIPh U BHUMA-
TeIbHO paccMoTpute ero. [lpu ocBemieHnn ero 6eIbIM CBETOM HaOIIO-
naetcs oOpa3oBaHME IBETHBIX HMHTEpQEepeHIMOHHbIX Komnel. [lo mepe
YMEHBUIEHUSI TOJIIUHBI IJIEHKH KOJIbLIA, PACIIUPSSICh, NEPEMEIIat0TCs
BHMU3.
2. Habmoienue nHTEphEpeHIINN Ha IBYX CTEKIISTHHBIX TUIACTHHKAX.
TmiarenbHO NPOTPUTE IBE CTEKIISIHHBIE MJIACTUHKU, CIIOKHUTE UX BMECTE
U COXMHTE nanmblamMu. PopMbl COMPUKACAIOIINUXCS TMOBEPXHOCTEH He-
UJealbHbl, TIO9TOMY MEXAY IUIAaCTHHKAMU OOpa3yroTCsi TOHYAMNIIINeE
BO3JyIIHbIE MYCTOTHI. [Ipy OoTpakeHHH cBeTa OT MOBEPXHOCTEH ILIa-
CTHH, 00pa3yroIIMX 3a30p, BO3HUKAIOT SIPKHUE DPATy>KHBIE IMOJIOCHI —

KOJIbLIeOOpa3Hble MM HENpPaBUIBHON (Qopmbl. IIpu M3MEHEHUU CHIIBI,
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CKMMAIOILEH TUIACTUHKU, U3MEHSIOTCS pacrojiokeHue u popma mosoc.
3apucyiiTe yBHJICHHbIE BaMH KapTUHKU B TETPaau AJIs MPAKTHUECKUX
pabor.

3.PaccmaTpuBanue MOBEPXHOCTH KOMITAKT-IHCKA

PaccmoTpuTe BHUMAaTEIbHO O] Pa3HBIMHU YrjaMH MOBEPXHOCTb KOM-
MakT-AUcKa (Ha KOTOPYIO MPOU3BOIUTCS 3amuch). YTo Bbl Habmomaere?
OO6bsacHure Habmogaemble siBaeHUS. OnuimnTe UHTEPHEPEHLHOHHYIO
KapTUHY.

4. ITocMOTpHUTE CKBO3b YEPHYIO KAllPOHOBYIO TKaHb Ha HUTh TOpsIlen
namnbl. [loBopaunBas TkaHb BOKPYT OCH, JoOeHTech ueTKoi nudpak-
[IMOHHOW KapTHHBI B BUJE JABYX CKPEIIEHHBIX MOJ MPSIMBIM YIJIOM JU-
(GpakIUMOHHBIX TMOJIOC. 3apucyiiTe HaOMIOAaeMbll AUPPAKIIUOHHBIHN
KpecCT B TeTpaau IJid MpakTudeckux pabor. OObsICHUTE HAOIIOAaeMbIe
SIBJICHUSA.

CnenaiiTe BbIBOJA: YKOKUTE, B KaKUX U3 MPOJEIAHHBIX BaMH OIBITOB
HaO01a70Ch SIBIICHHE WHTEpPPEpeHInH, a B KaKUX — SBICHUE NU-
bpakuuu.

Cooepocanue omuéma:

1.PucyHky yBUIIEHHBIX UHTEP(HEPEHIIMOHHBIX KAPTUH HA TOHKUX IIEH-
Kax.

2. Onucanue UHTEPPEPEHIIMOHHON KapTHHBI.

3.BriBOSI.

4.0TBeTHI Ha KOHTPOJIBHBIE BOMIPOCHI.

Konmponvnuvie éonpocwi:
1. IToueMy MBUTbHBIE ITY3bIPH UMEIOT PATYKHYIO OKpacKy?
2. Kakyro popmy UMEIOT payKHbIE IOJIOCHI?
3. Ilouemy okpacka Iy3bIpsi Bce BpeMsi MeHsieTcs1?
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4. [ToueMy B MecTaxX CONPHUKOCHOBEHUS IJIACTHUH HAOIIONAIOTCS SPKUE
paayXHble KOJIblieoOpa3Hble WU HeNPaBUIbLHON (POPMBI MOIOCHI?
5.IToueMy ¢ U3MEHEHHEM Ha)KUMa U3MEHSI0TCS (hopMa U PacIoIOKEHUE
UHTEP(PEPEHIIMOHHBIX MOJI0C?

Kpumepuu oyenku
B pesynbrare BoIOTHEHUS PaOOTHI CTYACHT:
- BJIasieeT (hpu3nuecKoi TEPMUHOIOTHEH IIPU OTBETAaX HA BONPOCHI;
- IPAaBUJIIBHO M CAMOCTOSATENBHO OOBACHSIET U3MEHEHHE UHTEepepeH-

OHUOHHBIX KapTHH;
- (bopMan/IpyeT BBIBOJ, O Ha6J'IIO)IaCMBIX SABJICHUAX.

IIpakTnyeckas padora Ne7

Bopnopoausbiii nokasaresas pH pacrBopos. Onpenesenne pH
PACTBOPOB COJIEH.

Henb: ocBouts MeTOAbl onpeaeneHuss pH pacTtBopos, ompene-
JIUTh CPENly pAaCTBOPOB YKCYCHOM KHUCJIOTBI, TUAPOKCUIA HATPHUS, BOJIBI,
pacTBOpOB cosied -  XJIOpHAa IUHKA, XJOpHAa HaTpus, KapOoHaTa
HaTpusd U pas3IM4YHBIX COPTOB MblIIa C MOMOINBKO YHUBCPCAJIBHOI'O MH-
JUKaTopa.

IIpuGopsl 1 MaTepuabl: TPOOUPKH, PACTBOPHI YKCYCHOM KHC-
JIOTHI U THUJIPOKCHJIA HATPHS, BOAA, PACTBOPHI COJIEH - XJIOpHJA LIMHKA,
XJIOpHU/1a HATpHsL, KapOOHATa HATPUS U Pa3IMUHBIX COPTOB MBbLJIA.

Xox padoTsl.

1.0npenenenne pH pacTBopoB KMCJIOT U OCHOBAHUI
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B npoOupku ¢ Bo10# 1 pacTBOpaMu YKCYCHOM KUCIIOTHI, IEI04H ( p-p
NaOH) omyctute NOJOCKY YHHBEPCATHHOW WHANKATOPHOU OyMard.
Uro nabmogaere?  Ompenenute BenuunHy pH pacTBOpa mo mkane.
Pe3ynbratel 3aHecure B Tadbauny 1.

PacTtBOpBI H3MeHeHue 1BeTa MHAUKATO- pH, cpena
pa

Bona

YKcycHas Kuciora

I'mapoxcun Hatpust

pH=10-11 cunbHo-menoynas , pH=8-9 menounast, pH=6-7
HeuTpanpHas , pH=3-5 kucnasg, , pH = 1-2 cunbHO-KuCHas

2.Peakuus B pacTBopax coJieil. 'mapoans

B npoGupku ¢ pacTBopamu Coliell - XJIOpUa IMHKA, XJIOpHIa HaTPHsl, Kap-
OoHaTa HAaTpUs OIYCTHTE TIOJOCKY YHUBEPCAIbHOW WHIMKATOPHOU
oymaru. Uto HaOmomaere? Omnpenenute BenuuuHy pH pactBopa 1o
IKase.

Pe3ynbratel 3aHecute B TaOIUILy 2.

PacTtBOpHI HN3MeHeHne 1BeTa WHIUKATO- pH, cpena
pa

Kap6onar HaTpus

XJiopu1 HaTpus

XJIOpUJ IMHKA

3. UcnbiTaHHe PacTBOPOB Pa3HBIX COPTOB MbLIA YHHBEPCAJbHBIM
HHIMKATOPOM.

B npobupku ¢ pacTBopaMHu Mbljia X0351iICTBEHHOT0, Mbl1a «Davey,
MbLJIa TyaJeTHOTO OOBIYHOTO OINYCTUTE B HUX MOJOCKY YHHBEpCAIbHOU
MHAUKaTOpHOU Oymaru. Uto Habmoaere?
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Omnpenenure BenuuuHy pH pactBopa 1o mikaiie. 3anuiInTe JaHHbBIC B

Tabnuy 3.

ITokazarenu Mpbu10 X03sii-
CTBEHHOE

Mzuio
«Davey

MpbL10 TyaneTHoe
00BIYHOE

Oxkpacka UHIU-
Karopa

pH pactBopa,
cpena

BbiBoa: PacTBOpBHI KUCIOT, IIETIOYEH U BOJY PAcIO3HAEM C TOMOIIBIO
WHAWKaTopa. Peakmus cpeapl pacTBOpa CONM 3aBUCHT OT THIIA COJIH:
COJIb, 00pa3oBaHHasl CI1a0BIM OCHOBAHMEM M CWJIBHOW KHCJIOTOW MMEET
KHCIIYIO Cpelly pacTBOpa; COJib, 0Opa30BaHHAsI CHJIBHBIM OCHOBAaHHEM H

CHJILHOHM KHMCJIOTOM THUAPOJIN3Y HC IMOABEPTacTCsa U UMECT HeﬁTpaHBHYIO

cpeay pactBopa, a CoJib, 06pa30BaHHa$[ CHJIbHBIM OCHOBAaHHEM H CJ1a00H

KHUCJIOTOM — LIEJIOYHYIO.
Cooeporcanue omuéma:

1.3amonHenne TadInIL.

2.3anmuch ypaBHEHHWH peakIui THAPOJIHM3a cojieil kapOoHaTa HaTpHs

U XJIOpUAA [IMHKA.
3.BriBog.
4. OTBeTHI Ha KOHTPOJIbHBIE BOITPOCHI.

KOHmPOJleble eonpocol:

1.Kaxkue BemiecTBa Ha3bIBAIOTCS MHIUKATOpAMU?

2. Kakne MHIMKaTOpbl BaM U3BECTHBI?
3.Kakue cpezapl pacTBOpOB BbI 3HaeTe?

4. Hannune KakuX MOHOB OTPEEIIeT PeaKIHI0 Cpebl?

5. OTkyza B pacTBOopax coieil Oepyrcss KaTHOHBI BOJIOPOJIA, THAPOKCHT

18




nonsl? 6. Uro Takoe pH?
7. ns yero Hano 3Hath Benuuuny pH?

Kpumepuu oyenku
B pesynbTaTe BhINOIHEHUS pabOTHI CTYICHT:
- UCIHOJIB3YCT XUMHNYCCKYI0O TCPMHUHOJIOTUIO IIPHU OTBCTC HA KOHTPOJIb-
HBIE BOTIPOCHI;
- 3aIUCBHIBACT YPaBHEHMsI THUIAPOJIU3A COJICH, AUCCOLMALIMU KUCIOT U
IIeJI0YeH;
- ompezenseT 3HayeHre pH pacTBOpoB 1o 1IKajge yHUBEPCAIbHOTO UH-

JMKATOPA.

Kpamxkuit meopemuueckuii 0630p no meme
1.Anaukatopsl.

I/IHZII/IKaTOpI)I — BE€IIECTBA, U3MCHAIOIIINEC CBOM OBET B 3aBUCUMOCTHU OT
cpebl pactBopa (conepxkanus B HEM HOHOB Bogopoaa H' wmu OHY)

WNuaukaTopsl onpeensoT KOHIIEHTPAlUI0 HOHOB BOJOPO/ia, B 3aBUCH-
MOCTH OT HMHTEHCUBHOCTH OKpacku. COCTaBJIEHbI IIBETOBBIE ILIKAJIbl B
3aBUCUMOCTH OT BennuuHbl pH pactBOpa BemecTBa. Jlakmyc meHser
CBOIO OKpacKy B nuana3one pH 1-14; ynusepcanbhblii unaukarop 1-10.

[IpoBoast mpoOupoyHbIE OMBITHI, MBI OmpeaensieM BenuuuHy pH pac-
TBOpa MNpUOIU3UTENBHO. VcTonb3ysi KOMOMHUPOBAHHBIA KUJIKUA UH-
JMKaTop U ero mkany pH pacTBopa MOXKHO onpeAenuTh 6ojee TOYHO.

2.I'mapoJu3s coJieid.

Peakunsa BogHOro pactBopa 3aBHCHUT HE TOJIBKO OT HAJMYUSA B HEM KHCIIOT WIH
OCHOBAaHMM, HO TaKXe€ W OT IPHUCYTCTBUS HEKOTOPBIX cosied. MHorue coiu,
pacTBOPSSICH B BOJIE, CIIOCOOHBI CMEIIATh PEAKLUIO CPEIbl B Ty WIM HHYIO CTO-
pony. IIpu 3TOM IPOHUCXOIUT XMMHYECKOE B3aUMOJEHCTBHE MEXAY NOHAMHU
COJIM U MOJIEKYJIaMH BOJIbl, COIIPOBOXIatoleecs: 00pa3oBaHUEM CJIa0bIX KHUC-
JIOT WK cJa0BIX OCHOBAaHUH MM MalOJUCCOLIMUPYEMBIX HOHOB. DTa peaKius
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MOJIy4HJia Ha3BaHUE TUAPOIN3a COJICH. T'unponus conu - 370 0OpaTUMBIH,
OOMEHHBIN MPOIECC B3aMMOJICHCTBHS HMOHOB COJHM C BOIOH, MPUBOMISIIHNA K
o0pa3oBaHHI0 cIa0bIX AJIEKTPOJIUTOB. B pesynbraTe ruapoiin3a W3MEHSETCS
KHCIIOTHOCTD CPEJIBI.

PaCCMOTpI/IM HanboJee TUITHYHEIE ClIydau ruapojin3a CoJIcii.

A).Coab, 00pa3oBaHHas ¢JIA0bIM OCHOBAHHMEM M CUJIbHOUH KHCJI0TOM (THA-
POJIN3 N0 KATHOHY).
NH,4Cl+ HOH < NH,4OH + HC1

NH " + Cl + HOH < NH," + H"' +Cl
NH," + HOH < NH ,OH + H™.

+
B pacTtBOpe HakarMBarOTCS UOHBI H , B pe3ynbTaTe 4ero peaxius cMme-
maercs B KHCIYH CTOpoHy, pH B pactBopax coneii momoOHOTO THma
MeHbIIe 7.

B). Coanb, o0pa3oBaHHasgA CHJIBHBIM OCHOBAHHEM M CJIA00H KHCJIOTOM
(TMAPOJIN3 O AHHOHY).
CH;COONa + HOH < CH3;COOH + NaOH

CH;COO™ + Na™ + HOH <> CH3;COOH + Na® + OH~
CH3COO™ + HOH <> CH3;COOH + OH .

B 11aHHOM CiTydae THAPOIN3 BeJeT K YBeINUEHHIO KOHIeHTparmii nonos OH™
B pacTBOpe, cpena uienovnas, pH>7.

B).Coanb, o0pa3oBanHas caa0do0ii KHCJI0TOH M ci1a0bIM OCHOBaHUEM (TM-
POJIH3 M0 KATHOHY U 10 AHUOHY).
CH;COONH, + HOH <> CH;COOH + NH,OH

CH;COO™ + NH,4" + HOH < CH;COOH + NH_,OH
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B pesynprare rupponmsa amerata aMMOHHS IPOMCXOJUT 00pa3OBaHHE
IBYX CHa0bIX JJCKTPOIHMTOB, PACTBOP OKAa3bIBaeTCA OJM3KHM K
HeWTpaibHOMY, pH~7.

I'). Coab, o0pa3oBaHHasi CWJIBHBIM OCHOBAHUEM M CHJIBHOH KHCJIOTOIA.
Conu mo00HOTO TUNA TUAPOIHU3Y HE MoaBepratoTcs. VX noHbl HE 00-

pasytor ¢ nonamu H' u OH” ponpl cnaboauccolMupyrommx uim Tpyi-
HOPaCTBOPUMBIX COCJUHECHMM, PABHOBECHE MEKIYy MOHAMH U MOJIEKY-
JJlaMH BOJIbl HE HApYIIAETCsl U pacTBOp OCTAaeTcs HeWTpaibHbIM, pH pa-
BEH 7.

3.BoxopoaHblii moKa3aTesib U CPeICTBA TUTHEHBI.

Bce mbuta uMerOT mienouyHyr0 peakuuio. B Hopme y denmoBeka ciabo
KHCJIasi peakusl KOXKU. 3arpsi3HEHUs UMEIOT KUPOBYIO OCHOBY U XO-
pOLIO YIASAIOTCA IIEJIOYHBIMU pacTBopamu. Ho Koxka « COXHET» , «CTs-
ruBaercs». [losTomMy Uil HOPMAJIBHOTO MBIThSI KOXKH HMCIOJIb3YETCA
MBUIO ¢ HeOoubmon BenmunHoi pH. CunbHbIC 3arpsS3HEHUS YAISIOTCS
MBLIOM ¢ Oounbieit BennunHoi pH. X03s5HCTBEHHOE MBLIO HCTIOIB3YET-
CA IJIA CTUPKH CHJIBHO 3arpsi3HeHHOM oaexzasl. [locie mpuMeHeHus
MBbIJIa JIJIsl BOCCTAHOBJIEHUSI €CTECTBEHHOTO OalaHca KOXXH MBI TIpUMe-
HSIEM KpPEMBbI, KOCMETHYECKOE MOJIOYKO, KpeMbl sl pyK. Pacmpoctpa-
HEHHble copTa Mbula umeroT BenuuuHy pH: Camay 9.5; Gave 7.0;
Palmolive 10.0. B 3aBucuMocTH OT THUNA KOKH, CTENIEHU 3arpsi3HEHUs
Bb1 MOXkeTe BBIOMpPATh TO WM UHOE MBLIO.

X034iiCTBEHHOE MBLIO MPEACTaBIsIeT co00l 0coObIM 00pa3oM CBapeH-
HYIO CMECh U3 HaTPUEBBIX COJIEH )KUPHBIX KUCIOT, KOTOPBIE T0OBIBAIOT-
Csl U3 HATypalbHBIX KUBOTHBIX M PACTUTEIBHBIX KUPOB. Ilo comepxa-
HUIO COJIEH >KUPHBIX KHUCIOT OHO MOXeT ObITh 65, 70 u 72 — mpoueHT-
Hoe. He cMOTpst Ha 3TO, OHO 00MaaeT pe3KoW LIeTOYHON peakuuen —
okousio 11-12 pH. Jlng yxona 3a Koel, BOJIOCAMH ITPUMEHSETCS C OCTO-
POKHOCTBIO. Vcnonb3yercs M yaaJeHusl CUIbHBIX 3arps3HEeHu. Xo-
35IMCTBEHHOE MBUIO YCIEIIHO NMPUMEHSETCS JUIsl JICYEHUSI BOCTIATIUTENb-
HBIX IIPOLECCOB, KaK IIPOTUBOBUPYCHOE CPEICTBO , YCIEIIHO CIIPaBIIs-
eTcid XO3SIMICTBEHHOE MBIJIO M C JIEYEHHEM TI'PUOKOBBIX 3a00s1eBaHUI
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cron. Ilpu ykyce coOaku, Ay NPeNOTBPALIEHUs IONANAHUSA B paHy
MH(EKIUH, COBETYIOT JIaTh CT€Yb KPOBHU M3 PaHbI (OHA BEIMOET U OaKTe-
pHM), a TOTOM WX MPHIOKUTH Mapir0 WK 3a0MHTOBAaTh OMHTOM, CMO-
YEHHBIM B PacTBOPE XO35IICTBEHHOI'O MBbLJIA.

IIpakTuyeckas padora Ne8

Bzaumooeiicmeue memannos ¢ pacmeopamu Kucjiom u coiei

Ilens: ¥3yunTh XMMUYECKHE CBOMCTBA METAJUIOB HAa MPUMEPE UX B3au-
MOJICICTBUS C paCTBOPAMHU KUCIIOT U COJIEH.

Ilpuéoper u mamepuanwvi: TpOOUPKU, PACTBOPHI CEPHOM M COJITHOU
KHUCJIOTHI, LUHK, ME/b, KeJle30, PACTBOPHI Cyib(ara MeAU M HHUTpaTa
cepeOpa.

Xoa padoTbI:

1.B3aumooeiicmeue memannog c pacmeopamu Kuciom.

[IpuroToBuUTh 1O TpU NPOOUPKU C paCTBOPAMH CEPHOM U COJIIHOM KHC-
JIOT U TIOMECTUTh B HUX T'PaHyJbl METAJUIOB IIMHKA, Xejle3a U MEJH.
Uro HabmrogaeTe? 3anuIInTe ypaBHEHUS BO3ZMOXKHBIX XMMUYECKHUX pe-
aKIUH.

2.B3aumooeiicmeue memannos c pacmeopamu coeil.
[TpuroToBUTH MO TpU MPOOHPKH C pacTBOpaMu Cynb(dara MEAu ¥ HHUT-
pata cepebpa U MOMECTUTh B HUX TPAHYJIbl METAJIJIOB ITMHKA, >KeJe3a U
Menu. Yto HaOmomaetre? 3anmuImuTe ypaBHEHUS BO3MOXKHBIX XHUMHYE-
ckux peaknuid. Kakue mpu3Haku peakiuii Habmomaere?

Bwb1600: Bce 1 MeTabl B3aUMOJIEHCTBYIOT C paCTBOPaMU KUCIIOT?
Kak meTtasuibl B3aMMOAEHCTBYIOT C paCTBOPaMH COJIEN?
Ilo kakomMy pHU3HAKY CYAAT O IPOXOXKAECHUN XUMUUYECKON peakiuu?

Cooeporcanue omuéma:
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1.CocraBiieHue ypaBHEHHI TPAKTUYECKU OCYIIIECTBUMBIX PEAKIIMIA.
2.Yka3aHue NpU3HAKOB PEAKIUH.

3.BreiBog.

4.01BeTHI HA KOHTPOJIbHBIE BOIIPOCHI.

Konmponsnoie éonpocoi:

1.Kak monp30BaTbesi psIOM aKTUBHOCTH METAUIOB ISl ONPEICICHHS
BO3MOYXHOCTH TIPOXOXKIACHUS XUMUYECKOW PEaKIuy MEXIY METaJUIOM U
pacTBOPOM KHCIIOTHI?

2.ITouemy pacTBOp a30THOW KHCIIOTHI HEJIb3S UCTIOIh30BATh IS IEMOH-
CTpaIyu MoOOHBIX OTBITOB?

3. Kak moyib30BaTbes psiioM aKTHBHOCTH METAIIOB JUIS OTIPECIICHUS
BO3MOYKHOCTH TIPOXOKICHUS XMMUYECKON PEAKIIMU MEX]y METaJIOM M
pacTBOpOM cotu?

4.ITouemy aJisi JIGMOHCTpAIMU TIOJOOHBIX PEaKIMW Helb3s OpaTh Ie-
JIOYHBIE METAJLIbI?

Kpumepuu oyenku
B pe3ynbraTe BBINOIHEHUS pabOTHI CTY/IEHT:
- BJIaZIC€T XUMHUYECKON TEPMUHOJIOTUEN ITPU OTBETAX Ha BOIIPOCHI;
- COCTaBJIET MPaBHJIBLHO (OPMYIbI BELIECTB NPU HAMMCAHUU YPaBHE-
HUMN peakluii, CTaBUT KO3 PUIIMEHTHI;
- YKa3bIBaeT NPU3HAKU pPEaKLUM.

IIpakTnyeckas padora NelO
Haénrwoenue knemoxk pacmenuii, #cuomHuslx n00 MUKPOCKOROM HA
20MO0GbIX MUKPONPENAPAmMax u ux Onucanue.
I]ensy: 3akpenuTh yMeHHE pabOTaTh ¢ MHKPOCKOIIOM, HaXOAHWTh OCO-
OeHHOCTH CTPOCHUSA KIICTOK PA3JIMYHBIX OPraHuU3MOB, CPABHHUBATHh HX
MEXTy COOOH.
Cpeocmea 00yuenus. MUKPOCKOIIBI, MUKPOIIpENaparsl KJIETOK pacTe-
HUM, rpuOOB, )KUBOTHBIX, PUCYHKH KJIETOK pa3IMYHBIX OPraHU3MOB.
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Xona paboTsl

1. Paccmorpute moJ MHUKPOCKOIIOM MHUKPOIpPENapaThl PacTUTEIb-
HBIX KJIETOK U KJIETOK )KUBOTHBIX.

2. Paccmotpute pucyHok «PasmmuHbie (OpPMBI KIETOK OJIHOKIIE-
TOUYHBIX U MHOT'OKJIETOYHBIX OPraHU3MOB).

3. ComocraBbTe YBHIEHHOE C NU300pakeHUEM OOBEKTOB Ha PUCYH-
Kax. 3apucyiiTe KJIETKH B TeTpajsx U 0003HAubTe€ BUIMMBIE B
CBETOBOM MUKPOCKOII OPraHOMIbI.

4. CpaBHUTE MEXKITY COOOI ITU KIIETKH.

Hazpanue kiaeTok PI/ICYHOK KIJIICTKHU Oco0eHHOCTh CTPOCHHA
KICTKHU

5. Cpemnaiite BBIBOJ 110 paboTe.
Cooeporcanue omuéma:
1.PucyHku yBHIEHHBIX OOBEKTOB.
2.0nucanre 0cOOEHHOCTEH KIIETOK M OJHOKIETOUYHBIX OPTaHU3MOB.
3.BriBOSI.
Konmponwvusie éonpocwi:
1.B 1em 3akiro4aeTcs CXOACTBO U Pa3Inyue KIETOK?
2.KakoBbI TPUYMHBI Pa3IMYMsl U CXOJICTBA PA3HBIX OPTaHU3MOB?

Kpumepuu oyenku
B pesynbraTe BbINOJIIHEHUS PA0OTHI CTYACHT:
- BJIaJieeT OMOJIOrMYeCKO TEPMUHOJIOTHEN PU OTBETAaX Ha BOIPOCHI;
- aKKypaTHO JIeJIaeT PUCYHKH YBHJIEHHBIX OOBEKTOB;
- YKa3bIBae€T OCOOEHHOCTH CTPOCHHUS KIIETOK.

Kpamkuit meopemuueckuit 0630p no meme:
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(I)opMa U pasMEpbl PAaCTUTCIBbHBIX W KMBOTHBIX KJIICTOK OTJIMYAKOTCA
OOJNIBIINM Pa3HOOOpa3HeM B 3aBHCUMOCTH OT (DYHKIMIA U MECTOIOJIO-
JKCHUS B OpraHu3Me. JJuaMeTp KIeTok KoiedaeTcs: OT HECKOJIBKUX MHUK-
POH, WJIM MUKPOMETPOB, 10 HECKOJBbKHX caHTUMeTpoB. Hambosee mpo-
crasi popMa — IIAPOBUIHAS — BCTPEUYAETCS JIOBOJIBHO PEIKO y CBO-
OOIHBIX KJIETOK, HE 'PaHUYAIUX C IPYIHMH KIIETKaMH, (OZHOKJIECTOY-
HbIC OPraHU3MBbI; Cpear OakTepuil — KOKKM) MHOrHe KIETKH UMEIOT
(opMy MHOTOIPaHHUKOB, OIPEIESIEMYIO IJIABHBIM 00pa3oM UX B3aHM-
HBIM JaBJICHHUECM.

Knetku Moryt ObITh OKPYTJION, IMIUHIPUUECKON, KyOMUECKOM, IpU3-
MaTHYECKOM, JUCKO-BUHOM, BEPETEHOBUIHOM, 3BE€3449aTON U APYTHUX
¢dopm Tak, sillleKIeTKH UMEIOT OKPYIIIYIO (GOpMY, KIETKHU SMUTENUs —
LHWIMHIPUYECKYI0, KyOUUYECKYIO U PU3MATUYECKYI0, (POPMY ABOSIKOBO-
THYTOT'O JUCKA UMEIOT S3PUTPOLIUTHI KPOBHU, BEPETEHOBUIHBIMU SIBJISIIOT-
Csl KJIETKM MBIIIEYHOW TKaHH, a 3BE€3/14aTy0 — KJIETKHM HEPBHOM TKaHU.
Psin kietok BooO1ie He nMeeT nocTostHHOM popmel. K HUM oTHOCSTCA,
IIPEXKJIE BCETO, JICUKOLUTHI KPOBHU.
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1 — KOKKH, 2 - NUIUIOKKH, 3 - CTPENTOKOKKH , 4 — BUOPHUOHBI, 5 — CITH-
pHILIBL, 6 — OarILIbl, 7 — XJI0pesuia, § - XJIaMHIOMOHA/1a, 9-0CTeOLHT,
10 — knerka snutenus, 11 — sputpountsl, 12 — HepBHas kieTka, 13 —
pacTUTEIbHAs KIETKa.

IIpakTnyeckas padora Nell

Cpasnenue cmpoenus Kiemox pacmenuil U HcueomHulx.

IJens: 3aKkpenuTh YMEHHE HAXOJUTh OCOOCHHOCTH CTPOCHUS Kile-
TOK Pa3IMYHBIX OPTaHU3MOB, CPABHUBATH UX MEXKTY COOOi.

Cpeocmea odyuenun. yaieOHUK oOmel OMOIOTHH, YIeOHUK ecTe-
ctBo3HaHus 3a 10 kmace, cxema «KoMOMHHpOBaHHAs cxeMa CTPOSHUS
AYKapHOTHYECKOW KIIETKH», JIEKIIMOHHBIE MaTepHallbl, KapaHaamm, MH-
TEPHET-PECYPCHI.

Xo0 pabomut
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1. Paccmorpute «KOMOMHHPOBAHHYIO CXEMY CTPOCHHUS dyKapH-

OTHYECKOU KIIETKHUY.

2. CpaBHHUTE MEXly cOOOM pacTUTENIbHYIO U )KUBOTHYIO KJIETKH.
3. 3apucyiiTe KIEeTKH B TETpaasix U 0003HaYbTE OPraHOM/IbI.
4. 3anonnute Tabnnny «CpaBHEHUE CTPOEHHUS KIIETOK pacTEHUIN

U ) KUBOTHBIX)).

HpI/I3HaKI/I JJI1 CpaBHCHUA

Knerku pacrenuit

Kerku JKMBOTHBIX

1. Knerounas creHka
2. IInactunsl

3. Bakyonu

4. 3anacHo# yrieBoa

5. Cnoco0 xpaHeHus Mu-
TaTeJIbHbIX BEILIECTB

6. LlenTpuonu

7.Cunres ATO

5. [lonb3ysick yueOHUKOM, MOSICHUTE 3HAYEHHE CIEAYIOIINX TEPMHU-

HOB: N1aCcmuobl, K1eMOYHbll YeHMp, KIemouHdas CIMeHKd.
6. ChopmyupyiiTe BEIBOI B COOTBETCTBUU C IEIBIO PAOOTHI.

=

Cooeporcanue omuéma
3Ha4YeHME 3aJJaHHBIX TEPMUHOB;

2. PucyHOx pacTHTENbHOM M >KMBOTHOHM KJIETOK C 0003HAUE€HUEM

OpraHOWJIOB;

ok w

BriBoa.

3anosnHeHne TabIuIIbI
OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI;
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Konmponwsnusie eonpocwi
1. B uem 3akiro4aeTcsi CXOACTBO U Pa3IMUM€ PACTUTEIBHON U KU-
BOTHOM KJIETOK?
2. KakoBbl NMPUYHMHBI CXOJICTBA M PA3IUYMs KIETOK PACTCHHUHN U
YKUBOTHBIX?
Kpumepuu oyenku
B pe3ynbraTe BbINONIHEHUS Pa0OTHI CTYACHT:
- BJIaJI€T OCHOBHBIMU IMOJIOKCHHUSIMH KJICTOYHOU TEOPUH M OMOJIOTHYE-
CKOM TEpMHUHOJIOTHUEH;
- BBIZICIISIET OCOOCHHOCTH CTPOCHUS KIIETOK;
- OOBSCHSIET POACTBO >KUBBIX OPTaHU3MOB Ha OCHOBE CPaBHEHHS PACTH-
TEJIbHOW M JKMBOTHOM KJIETOK C MCIIOJb30BAaHUEM apryMEHTHUPOBAHHOMN
nH(OPMALIUY U3 PA3TMYHBIX UICTOYHUKOB.

Kpamxkuit meopemuueckuit 0630p no meme

Knemxa — snemeHtapHas kuBas cucrema (Oakrepuii, mpocrei-
IIMX, OAHOKJIETOYHBIX, BOJOPOCIEH, 'puOOB) U OCHOBHAs CTPYKTYpPHO-
(byHKIMOHATBHAS €AMHUIA BCEX KUBBIX OPTaHU3MOB.

Llumonozus — HayKa O KJIETKE, U3y4arollas CTPOCHUE U XUMHYe-
CKHUIl COCTaB KJIETOK, UX (YHKIIMH Yy OAHOKJIETOUHBIX U MHOTOKJIETOY-
HBIX OPTaHHU3MOB, CTPOCHHE, 3HAUCHHE U JIEATEIbHOCTh BHYTPUKIIETOU-
HBIX CTPYKTYpP, Pa3MHOXEHHE U Pa3BUTUE KIIETOK, UX CBS3b C OKpYXa-
FOLIEN Cpeaoi.

B Hacrosiee BpeMs BBIIEIAIOT ABa YPOBHS KIETOYHOW OpraHu3a-
LUHU: npokapuomuyeckuu u sykapuomudeckuii. IIpoxapuoTnueckue
KJIETKW TUIINYHBI U1 OJHOKJIETOYHBIX OPraHU3MOB — IIPOKAapHOT, TOTAA
KaK JyKapuOTHYECKHE KJIETKU XapaKTEepHBI AJIS dYKapuUOT, OOJIBIIMH-
CTBO KOTOPBIX SIBJISIFOTCS MHOTOKJIETOYHBIMU OPTaHU3MaMH.

IIpoxapuomuueckas xnemxka — KI€TKa, y KOTOPOH OTCYTCTBYIOT
o(opMIIeHHOE PO U HEKOTOPHIE KJIETOUHbIE OpraHou bl (OaKTepun).

Jykapuomuueckas Kiemka — KJIeTKa, KOTopas UMeeT 0(hOpMIIEeH-
HOE SIJJpO M BCE OCHOBHBIE KJIIETOYHBIE OPTaHOUIbI (KIETKH KHUBOTHBIX U
PacTUTEIbHBIX OPTaHHU3MOB).

Yepmuvl paznudus pacmumenbHol U HCUBOMHOU KNemoK:
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— pacTuTenbHas KJIETKAa MMEET IUIACTU/BI: XJIOPOIUIACTBI, XPO-
MOIUIACTHI, JIGMKOIUIACTBI; LEJUIFOJIO3HYI0 KJIETOYHYIO CTEHKY, KpyIl-
HbIE€ BAKYOJIN; KJIIETOUHBII LIEHTP — TOJIBKO Y HU3ILIUX PACTEHUI; aBTO-
TpodHBIN TUIT TUTaHUs;, CuHTE3 AT® NMPOUCXOAUT B XJIOPOILJIACTaX U
MUTOXOHJIPUSIX;

— OKMBOTHAas KJIETKA: IUIACTHAbl M UEJUIIOJIO3HAs KJIETOYHAst
CTEHKAa OTCYTCTBYIOT; BAaKyOJIM MEJKHE; KJIETOYHBIM LEHTP €CThb Yy
BCEX KJIETOK; reTepoTpodHblil Tun nutanus; cunre3 AT mpoucxo-
JUT B MUTOXOHJIPUSIX.

IIpakTnyeckas padora Ne 12,
Pewenue snemenmapuuplx 2enemuuecKux 3a0au.

Iens: ycBOWTH OCHOBHBIC T€HETHYECKHUE TEPMHUHBI M CHMBOJIBI ,
MPUMEHUTHh 3aKOHOMEPHOCTH HACJICIOBAHUS IMPH PEIICHUH TeHETHYe-
CKHX 3a71a4 Ha MOHOTHOPHIHOE CKpeIlMBaHHUE.
Cpeocmea obyuenusn: ydeOHHUK 0OIIeH OMOJIOTHH, YICOHUK €CTECTBO-
3HaHus 3a 10 Ki1acc, JIEKIMOHHbBIC MaTepuaibl, MHTEpHET-peCypCHl.

Xox paboThI:
1. 3HaKOMCTBO ¢ TEOpHEil HacJeIOBAaHHS TMPU3HAKOB POJUTENECH
MTOTOMCTBOM I10 Y4€OHBIM (HIIbBMaM U IPE3CHTALUSM.
2. 3HAaKOMCTBO C OCHOBHBIMHM MOHSATUSIMH T'€HETHUKH, HUCIOJb3ye-
MBIX IIPH PEIIECHUU 3a]ad.

3. Pemenue 3amau:
A) VY nmeHunsl reH KapJuKOBOIO pOCTa JOMUHUPYET Ha re-
HOM HOpMaJIbHOTO pocta. Onpenenure, Kakoe MOTOMCTBO OyJeT
oT:

1 ckpemmBaHMsl TOMO3UIOTHOM KapJIMKOBOW IIIEHWIBI C HOPMaJbHON
MIICHUIIEH,

2 IBYX Ie€TepPO3UTOTHBIX KapIMKOBBIX PACTEHUN MIIECHHIIBI.
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b) V TomaroB kpacHas okpacka IIJIOJOB JOMHUHHUPYET HaJ >KEITOU
okpackoil. IIpm ckpemBaHMM KpacHBIX TOMATOB MEXAy co0o0il B
noToMcTBe ObUTO mosydyeHo 9114 TomMaTroB ¢ KpacHBIMH IUIOJAMHU H
3021 pacTeHuid ¢ KeaTbIMU TI0J1aMU. KakoBbI T€HOTHUIIBI POAUTENICH U
TEHOTHUIIBI IOTOMCTBA?

B) UccnenoBanus nokaszaiu, 4To roryobie Iilaza — pelecCUBHBIN MpH-
3HaK, a TEeMHbIe — JOMHUHAHTHBIN. [lokaxuTe, uTo B Opakax c roiyoo-
[JIa3bIMH POJAMUTENIAMH OyIyT POXKAATHCS TOJIBKO TOJIy0OOTrIassie AETH, a
Yy TEMHOIJIa3bIX POAUTEIEH MOTYT POXKIAThCS KaK TEMHOIJA3ble JETH,
TaK 1 roixyooriasbie. [Ipu kakux ycioBUSX 3TO BO3MOXKHO?

4. CpeinaliTe BBIBOJI: KAKOBBI T€HETHYECKHE OCOOEHHOCTH HACJIELOBA-
HUs npu3Haka? (3akoH Menpens).

Cooepotcanue omuéma
1.Pemenue 3amau
2.BriBog.
Konumponsnosie eonpocut
1.ITosicHuTe TepMHUHBI: MOHOTHOPHIHOE U JUTUOPUIHOE CKpEIlr-
BaHHE, JIOMUHAHTHBIC U PELIECCUBHBIC TE€HBI, alieNlb, TOMO3UTOTHBIA U
TeTEPO3UTOTHBIN OPraHU3MBI.
2.Kakue 3akoHBl HaciemoBaHus ycranoBwiai [. Mennpens ?
Kpumepuu oyenku
B pesynbTrarte BbIoNHEHUS pabOTHI CTYICHT:
- BIAJCeT OCHOBAMU TE€HETUKH U OHOJIOTHYECKONW TEepMHUHOIIOTHEH
-TPaMOTHO HCTIOIB3YET TEHETHYECKUE CUMBOJIBI TIPH PEIICHUH 3374
- 00BSICHSIET 3aKOHOMEPHOCTH HACJICIOBAHMSI C MUCTIOJIB30BAHUEM apry-
MEHTHPOBAHHON WH(GOPMAITUU U3 PA3TUIHBIX UCTOYHHKOB

Kpamxkuit meopemuueckuit 0630p no meme
AJu1esIb — 3TO OJIHA M3 JBYX WJIM OoJiee albTepHATUBHBIX (opMm min
COCTOSIHUI TeHa, OTIpEeACIISIOIINX aNbTepHATUBHbBIE npu-
3HKH.
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T'oMoO3UroTHBIMH OpPpraHu3mMbl — OpPraHU3Mbl, KOTOPBIC COACPIKAT ABA
OAWHAKOBBIX aJUICIIBHBIX I'€HAa HAa I'OMOJIOTHUYHBIX XpOMOCOMAX. I'ete-
PO3UTOTHBIC OPIraHU3MbI — OpPraHU3MbI, KOTOPBIC COACPIKAT [IBa pa3-
HBIX aJIJICJIbHBIX I'CHA HAa TOMOJIOTUYHBIX XpOMOCOMaAx.

JIOMMHAHTHBIN I'eH — 3TO OJIMH U3 Iapbl AJUIEIbHBIX T€HOB, KOTOPBII
B F€TEPO3UTOTHOM COCTOSIHUU IOJABJISIET IIPOSIBIIEHUE IPYTOro (perec-
CHUBHOTI'O I'€Ha).

JIOMHHHMPOBaHHEe — STO NOJABJICHUE Y THOPUIHBIX OPraHU3MOB OJTHUX
MIPU3HAKOB APYTHUMHU.

I'eHeTHYeCKMEe CHMBOJIBI:

CumBoa Benepsr § --- )xeHCKast 0co0b
Cumson Mapca &' --- myxkcKas 0co0b
X---- CKpeluBaHue

P--- pogurenbckoe nokoseHne

F1--- nepBoe nokosieHue

F2-- BTOpOE MIOKONIEHUE -

ABC--- fToMHUHaHTHBIE T€HBI

abc--- perieccuBHBIE TEHBI

G--- rameTsl

IIpumep 3a1aun Ha MOHOTHOPH/IHOE CKpelMBAHUeE:

V Mbllen, KOpuaHeBasg OKpacka MIepCTH JOMUHUPYET HaJ CEPOil OKpac-
Koi mepctd. [Ipu ckpemuBaHUM YUCTOW JIMHUU MBIIIEH ¢ KOPUYHEBOU
OKpPACKOW € YUCTOM JIMHHEH MBIIIEeH ¢ cepoil OKpacKOil ObUIH MOTyUYEHBI
MBIIIM ¢ KOPUYHEBOM OKpackoW mepcTh. KakoBbl M€HOTHIBI MOTOM-
ctBa? Kakoe mOTOMCTBO MO 3TOMY HpPU3HAKY MOXHO IMOJYYHUTH B MeEp-
BOM M BTOPOM ITOKOJIEHUU? 3anuchiBa-
€TCsl CKpELIUBaHUE:
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PQ2AAXJ aa GAa F1
Aa

[TockonbKy TeH A TOMUHAHTEH, BCE MOTOMKH OyIyT UMETh KOpUYHE-
BYIO LIEPCTb.

IIepBblit 3aKk0H MeH e IpU CKPELIMBAHUU JIBYX TOMO3UTOTHBIX OCO-
Oell, OTIIMYAIOIIUXCS APYT OT IpyTa MO OJHOMY MPHU3HAKY, BCE TOTOMKHU
neposoro nokosueHus (F1) OynyT uMers npu3HaKk 0HOTO U3 POAMUTENEH,
TO €CTh BCE MOKOJICHHE THOPUIOB OyIeT eMnHO00pa3HO 1O JAHHOMY
MIPU3HAKY.

JlaBaiiTe yCIIOKHUM 3a/1aqy U CKPECTHM MEX1Yy COO0M TeTepO3UrOTHBIX
OyphIX MBIl u3 moxosenus F1:

F1 Q Aax d Aa GAuaAmua F2:
AA — KopUuHEBbIE, Aa — KOpUYHEBBIE,
Aa — KopuuHEBbIE, aa — cepble.

Taxum o6pa3om, BO BTOPOM MTOKOJIEHUH MBI [TOJIy4aeM PACILIEIUIEHHUE 1O
OKpacke mepctu 3 K 1.

IIpakTnyeckas padoraNel4
«AHAJM3 ¥ OLIEHKA YTHYECKHX ACTMIEKTOB Pa3BUTHS HEKOTOPbIX HC-
cj1eJ0BaHMIi B OMOTEXHOJIOT I
Ilens: MO3HAKOMHTHCS C ATHUYECKUMH aCTIEKTaMHU Pa3BUTHUS HE-
KOTOPBIX UCCIIEIOBAaHUI B OMOTEXHOJIOTHH U 1aTh UM OLIEHKY.
Cpeocmea odyuenun: yaieOHUK oOmel OMOIOTUH, YIeOHUK ecTe-
cTBo3HaHUs 3a 10 kiacc, JIEKIMOHHBIE MaTepuanbl, MHTepHeT-
peCypChl.
XoJ paboTh:
1. U3yuuth TeopeTuyeckuil marepual TeMbl MO Y4eOHUKY,
WuTepHet-pecypcam (BUIEO), IPUIOKEHUIO K padoTe.
2. OTBeThTE Ha BOMPOCHI.
3. BriBoxg
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Cooeprcanue omuéma
1.0t1BeTHI HA BOMPOCHI.
2.BbiBOoA: Kak JUYHO BBl OTHOCUTECh K HCIOJIb30BAHUIO TPAHCTEHHBIX
MpoayKTOB? XOTUTE JU Bbl UCIOJIB30BATh MPOYKTHI, OJTYYCHHBIC U3
TPaHCT€HHBIX OpraHu3mMoB B nuiry? [louemy?
3.BbIBO/I: Kak JUYHO BBI OTHOCHUTECH K KJIOHUpOBaHUIO denoBeka? Ilo-
yemy? Xortenau Obl BBl B OyIyIIeM MOJy4nuTh cBoero kinoHa? [Touemy?

KOHmpOJleble 60RPOCHL

1. Yto Takoe OMOTEXHOIOTHA?

2. Yem oTinMYaeTCs FeHETHYCCKAs CCJICKIIMS M TeHHAsT MHXKE Hepus?

3. [IpuBenuTe apryMeHTHI «33a» M «IIPOTUBY» HCIIOJIH30BaHUS TPAHCTCH-
HBIX MPOJYKTOB (MOYKHO UCIOJIB30BATh HE TOJIBKO MaTepHall CTAThH).

4. Tlpy KaKuX YCJIOBUSX NMPOAYKTHI, MOJTYYCHHBIC U3 TPAHCTEHHBIX Op-
TaHU3MOB, MOTYT CUUTAThCSI 0€30MaCHBIMU?

5. Uro takoe ki0oH? BO3MOXHO M1 BO3ZHMKHOBEHHE KJIIOHOB YEIOBEKA
ecTecTBeHHbIM myTeM? Eciu na, To B KakoM citydae?

6. C xakoil 1esblo0 MperoiaraeTcsl UCIob30BaHNe KJIOHUPOBAHUS de-
JoBeka?

7. IlpuBeauTe apryMeHThl «3a» U «IPOTHUB)» KIIOHUPOBAHUS YETOBEKA.

Kpumepuu oyenxu
B pe3ynbrare BoIIOIHEHUS PAOOTHI CTYACHT
-BJIaJIceT OMOJIOTUYECKON TEPMUHOIOTHEN -
- Ta€T MOJIHBIE OTBETHI HAa BOIIPOCHI
- BBICKa3bIBAET JINYHYIO TOUKY 3pEHUS Ha 00CyXk/1aeMble poOIeMbl

Kpamkuii meopemuueckuiit 0030p no meme
I'ennas uHKeHepus
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brorexHonoruel Ha3pIBalOT COBOKYITHOCTb TEXHUYECKHX IpHe-
MOB, UCIIOJIB3YIOIIUX PA3JIMYHBIC OMOJIOTHYECKHUE CUCTEMBI MU JKUBEIE
OpPraHu3Mbl Ul CO3/1aHUS WM 00pabOTKU MPOAYKTOB CaMOr0 Pa3HOIo
Ha3zHa4YCHUA.

CylecTBYIOT HECKOJBbKO OTpacied O6uorexHoioruu. Hapsny c
IMOJIYUYCHHUECM aHTI/IGI/IOTI/IKOB, AMHWHOKHUCIIOT, TOPMOHOB OMOTEXHOJIOTH-
YECKUMHU METOJIaMU CYIIECTBYIOT M JPYTue MPOAYKTHI, MOIy4acMble C
MOMOIIBIO0 OTpaciel ouorexHonorud. Haubonpiire Cropbl BHI3BIBAIOT
TPaHCTE€HHBIE OPraHU3MBbl U KJIOHUPOBAHUE )KUBOTHBIX.

I'ennas HHKXCHCPUSA — 3TO MCTOABI U3MCHCHUS TI'CHCTUYCCKHUX
CBOMCTB OPraHMU3MOB B PE3yJbTaTe BBEICHMS B UX KIETKH I'€HOB JIpy-
IMX OPTaHU3MOB. B pe3ynbTaTe noaydaroTCsl TPAaHCTEHHBIE OPraHU3MBI.

['eHeTHKM CKpecTUTh OaluLly ¢ KapTodeneM He MOTyT, a I'eH-
HbI€ UHXEHEpPbl — MOTYT. ['eHeTHuecKkas celeKlUs ylydlaeT KojJude-
CTBEHHBIE XapaKTEPUCTUKU COpTa WM MOPOAbI (YpOrKallHOCTh, yCTOM-
YUBOCTH K 3a00JICBaHMSIM, HAJOWU U Jp.); TEHHAS WHXKCHEPUs CIOCOOHA
CO3/1aTh MPUHIUIINAIBHO HOBOE Ka4€CTBO — IIEPEHECTH I'€H, €r0 KOAM-
pYIOIUi, U3 OJHOrO OMOJIOTMYECKOTO BUAA B APYIrOM, B YACTHOCTH, T'€H
MHCYJIMHA OT YelloBeKa B JIpOoxoKu. W reHeTHuecku mMoauduuupoBaH-
HBIE IPOXOKU CTAHOBATCS (DaOpUKOIl HHCYIMHA.

C‘H/IT&GTC?[, 4TO0 CAWMHCTBCHHOC MNMPUHLOUIIMAIBHOC IPCIISATCTBUC,
CTOSALIEE NEPEe]] TEHHBIMU MHXEHEpaMHU, — 3TO WJIM UX OTpaHUYEHHAas
¢daHTa3usa, WM OrpaHuyeHHoe (¢uHaHcHUpoBaHue. Hempeogoammbix
IIPUPOJHBIX OTPAaHUYEHUN B TEHHOM NHKEHEPUH, IIOXO0KE, HET.

HpI/I CO3JaHM TAaKUX OpPraHU3MOB BBICKA3BIBAIOTCS OMMACCHUA
OMOJIOTHYECKOTO M JKOJIOTUYECKOT0 HPABCTBEHHOI'O, 3TUYECKOro, (pu-
nocodckoro, penurnoznoro xapakrepa. B 1973-1974 rogax Obuin BbI-
paOoTaHbl MpaBUJia TEXHUKH OE30MAaCHOCTH IO OOpallleHUI0 C TpaHC-
TreHHbIMM opraHn3mamu. [lo mepe yckopsromierocs pasBUTHs T€HHOU
WH)XEHEPUU CTPOTOCTh IMPaBHJ OE30MaCHOCTH BCE BPEMsl CHUXKAACh.
HepBOHaanBHI)Ie CTpaxu OKa3aJIMCh CUJIBHO MPCYBCINYCHHBIMU.

B urore 30-neTHero MUpOBOIrO ONbITa FTEHHON MH)KEHEPUU CTAJIO
SICHO, 4YTO CIy4YalHO B IPOILIECCE «MUPHOWI» N€HHON WHKEHEPUM YTO-
1100 BpPEIHOrO BO3HUKHYTh HE MoXkeT. B ob61em, 3a Bce 30 et uHTeH-
CHUBHOI'O U BCC paCIIHPAIOIICTOCA MPUMCHCHUA TeHHOH HHXXCHCPUN HU
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OJTHOTO CJly4as BOSHHUKHOBEHHS ONACHOCTH, CBSI3aHHOW C TPaHCTEHHBI-
MU OpraHu3MaMH, 3aperucTpupoBaHo He Obuto. Korma peus muer 00
OIMACHOCTH WJIM 0€30MacHOCTH TPAaHCT'CHHBIX OPraHU3MOB U MPOAYKTOB
W3 HUX MOJIYYEHHBIX, TO CaMbl€ PACHpOCTPaHEHHBbIE TOUKH 3PEHHUS OC-
HOBBIBAIOTCSI IPEUMYIIIECTBEHHO Ha «OOLIUX COOOpaKEHUSIX U 3PABOM
CMBICIE». BOT 4TO OOBIYHO TOBOPSAT T€, KTO MIPOTHUB:

- MpPHUPOJA YCTPOECHA pa3yMHO, JII0OO€ BMEIIATEILCTBO B HEe
TOJIBKO BCE YXY/IIIUT;

- IIOCKOJIbKY caMu ydeHble He MoryT col00%-Hoil rapantuei
IpesicKka3aTb BCE, OCOOEHHO OTJAJIEHHBIE, IOCIEACTBUS IPUMEHEHUs
TPaHCTEHHBIX OPTaHU3MOB, HE HAJIO 3TOTO JIeJaTh BOOOIIE.

A BOT apryMEHTHI T€X, KTO BBICTYIIA€T 3a:

- B TEYCHHE MILJIHAPJOB JIET SBOJIOLUU IPHPOJAA YCHEIIHO
«reperipoOoBana» BCE BO3MOXKHBIE BApUAHTHI CO3/IaHMS KHBBIX Opra-
HU3MOB, ITOYEMY XK€ JEATEIBHOCTh YeIOBEKa 10 KOHCTPYUPOBAHUIO U3-
MEHEHHBIX OPTaHU3MOB JIOJKHA BBI3BIBATH OMACEHUs?

- B IPUPOJIe MOCTOSHHO MPOHUCXOJUT IMEPEHOC T'€HOB MEXKIY
pa3HBIMH OpraHu3MaMu (B OCOOCHHOCTH MEXIy MUKpOOaMu U BUpYyCa-
MH), TaK YTO HUYETrO MPUHIMIHAIBHO HOBOT'O TPAHCTE€HHBIE OPraHU3MBbI
B IIPUPOAY HE JOOABSAT.

Jluckyccus 0 BBITOJIaX U OMACHOCTSX MPUMEHEHUST TPaHCTEeHHBIX
OpPraHU3MOB OOBIYHO KOHIICHTPUPYETCS BOKPYT TJIABHBIX BOMPOCOB O
TOM, OIACHBI JIU TIPOJIYKTHI, TOTYYEHHBIE U3 TPAHCTEHHBIX OPTraHU3MOB
1 OTIACHBI JIM CaMU TPAHCTE€HHbBIE OPraHU3MBbI ISl OKpYXKaroleh cpeibl?

[To xapakTepucTUKaM TPAHCT€HHAsl MPOAYKIUS HE OTIMYACTCS
OT aHAJOTUYHBIX MPOJIYKTOB, MOJYYEHHBIX M3 €CTECTBEHHBIX MPUPOJ-
HBIX UCTOYHUKOB. JTO HEOJHOKPATHO JI0KAa3aHO TECTUPOBAHUEM, KOTO-
poe 00s13aTeIbHO MTPOBOAUTCS TEPE BBHIITYCKOM Ha PHIHOK MPOIYKTOB,
MOJTYYEHHBIX M3 TE€HETHYECKH MOIAU(MUIIMPOBAHHBIX OpPraHU3MOB. Me-
TOABI OIIEHKU BO3MOKHOCTEH TOKCHYHOCTH, aJUIEPIreHHOCTH U JPYTHX
BHJIOB BPEIHOCTH JOCTAaTOYHO HAJICKHBI M CTaHAAPTU3UPOBAHBI BO
MHOT'MX CTpaHax, B 4acTHOCTH B Poccum.

Pazymeercs, 3T0 He O3Ha4aeT, 4To JI0Oble MPOIYKTHI, MOTY4YEH-
HbI€ U3 JIIOOBIX TeHETUYECKH MOAU(DUIIMPOBAHHBIX OPTraHU3MOB, OYAyT
Oe3omacHbl. be3omacHbIMH MOTYT CUMTATHCSI TOJBKO T€, KOTOPHIE TPO-
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IIJIX BCECTOPOHHIOIO TOCYapCcTBEHHYIO MpoBepKy. Ilorpedurens noi-
KEH MMETh MpaBo MHPOPMUPOBAHHOTO BBIOOpA. I[IpoayKThI M3 TpaHc-
TEHHBIX OPraHU3MOB JOJDKHBI MMETh MapKHPOBKY, KOTOpas IO3BOJIUT
BbIOpaTh: 1) 1Oporme «IKOJOTHYECKH YUCTHIE)» HE TPAHCTeHHBIE MPO-
IYKTBI, IOJIy4€HHbIe 0€3 MPUMEHEHUSI XUMUUYECKUX YAO0OpEHU, ecTu-
IUI0B ¥ TepOMIINIOB WK 2) HE TPAHCTEHHBIC, BHIPALICHHBIE C TpUMe-
HEHMEM XUMMH, WIH 3) TPaHCTCHHbIE, HO BBIPAILEHHBIE 0€3 «XMUMHUNY,
[IEHa KOTOPBIX JTOJDKHA OBITh B HECKOJIBKO pa3 HIXKE, YeM HKOJIOTHUYECKU
YHCTBIX.

[TpousBonacTBeHHbIe TIOceBBl TP yxke 3aHMMAarOT OOJBIIME TLIO-
a1, U OHU MIPOJOJIKAIOT paciiupsaTbes. 3a nocinegnue 12 ner 8 CIIIA
BBIpAIEHO 3,5 TPJH TPaHCTEHHBIX pacTeHuid. [Ipu 3TOM HE ObLTO 3ape-
TUCTPUPOBAHO HU OJHOTO CiIy4as BOSHUKHOBEHHUS CEPbE3HBIX MEIUKO-
OMOJIOTUYECKHX MOCIIEACTBUI HX MPOU3BOJICTBA U HCIIOJIb30BAHMS.

B nienom nipu onieHke cTeneHu OMOJ0rHuecKO U 3KOI0r MUeCKOn
OIMACHOCTH IO MPUHIUIY OJIM3KOro cxoicrBa Oe3omacHoe TP momxHO
OBITh [TOXOKUM Ha €ro UCXOAHbII HeTPaHCTEHHBIN aHAJIOT.

Wtak, reHHble WHXKEHEPHl YTBEPXKJAIOT, YTO TPAHCTE€HHBIE MPO-
JYKThI 0€30MaCHBI U JICHIEBbI, YTO TPAHCTEHHOE CEIbCKOE X035 CTBO He
TOJIbKO 00JIee SKOHOMUYHO, HO M 00Jiee SKOJIOTUYHO, YeM TPaTUIMOH-
HOE, OCHOBAaHHO€ Ha MacCOBOM NPUMEHEHHHM XUMUYECKUX CPEJICTB 3a-
LIUTBl PACTEHUMN.

Kiionuposanmue.

Eme ogHuM nocTuxkeHneM OMOTEXHOJIOTHH, BBI3BIBAIOLIMM MHOIO CIIO-
POB, SIBJISIETCS KJIOHUPOBAHUE MJIEKOIUTAIOIINX, B YACTHOCTH KIIOHUPO-
BaHNE YEJIOBEKa.

Ceiiuac KJIOHaMH Ha3bIBAIOTCS 0COOU KMBOTHBIX MJIM pACTEHU,
MOJTy4YeHHbIE ITyTeM OeCIoJI0ro pa3MHOXKEHHS U UMEIOIIUE MOJTHOCTHIO
UJCHTUYHbIE TeHOTUNBl. KIOHMpOBaHMEM Ha3bIBAlOT HCKYCCTBEHHOE
II0JIy4E€HUE KJIOHOB )KMBOTHBIX.

HIMeHHO BO3MOKHOCTh MCKYCCTBEHHOTO KJIOHMPOBAHUS YeJIOBe-
Ka BbI3BaJIa OypHBIE SMOIMH B OOIIECTBE.

[Ipenmonaraercs, 4To0 MOXHO MCIOJB30BaTh KJIOHUPOBAHUE IS
MIPEoI0JIEHUsT OECIUIONNs — TaK Ha3bIBAEMOE penpoOdyKmueHoe KIOHU-
posanue. becruioane, NeHCTBUTENbHO, — YpE3BbIUAHO BakHAs MPO-
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Osema, MHOTHE O€37IeTHbIE CEMbU COTJIACHBI Ha caMble JOPOr'He Ipolie-
Iypbl, 4TOOBI UMETh BO3MOXKHOCTb POJIUTH peOeHka. OIHAKO BO3HUKACT
BOIPOC: @ YTO MPUHLUIHAIBHO HOBOI'O MOXET JaTh KJIOHUPOBaHHUE IO
CPaBHEHHIO, HAIPUMEP, C IKCTPAKOPIOPAIbHBIM OILIOJOTBOPEHUEM C
UCIOJIb30BAHUEM JJOHOPCKUX IOJIOBBIX KJIE€TOK? YecTHbI 0TBET — HU-
yero. KinonupoBanHbIil peOeHOK He OyleT MMETh T€HOTHIIA, SIBJISIOLIe-
rocsi KOMOMHalMENH TeHOTUIIOB MY’Ka M JKEHbl. | 'eHeTHYecKku Takas Je-
BOUYKa OyZeT MOHO3UTOTHOH CECTpOil CBOeH MaTepH, '€HOB OTLA y Hee
He Oyner. TOYHO Tak ke KJIOHUPOBAHHBIM MalbuuK Ul CBOEH MaTepu
OyzeT TeHeTHYeCKH 4yXa. B TakoM ciydae — 3adeM 3Ta CIOXKHAs H,
4YTO 0COOCHHO Ba)XHO, OUYEHb PUCKOBaHHAs Mpoueaypa? A eciiu BCIOM-
HUTh 3((PEKTUBHOCTH KIOHUPOBAHUS, TPEICTAaBUTH cede, CKOJIBKO
HYXKHO HOJY4YHUTh SHIEKJIETOK, YTOObI POJWICSA OJUH KJIOH, KOTOPBIA K
TOMY K€, BO3MOXKHO, OyJieT OOJIbHBIM, C YKOPOUEHHOU MPOAOIKUTEb-
HOCTBIO KM3HH, CKOJIBKO SMOPHOHOB, YK€ HA4aBILUX XKUTb, IOTMOHET,
TO MEPCHEKTUBA PEIPOAYKTUBHOIO KIOHUPOBAHUS Y€JIOBEKA CTAHOBUT-
cs ycTpamaroueil. B OosblIMHCTBE TeX CTpaH, Ii€ TEXHUYECKH BO3-
MOKHO OCYILECTBICHHE KIOHUPOBAaHUS YEJIOBEKAa, PENpPOAYKTHUBHOE
KJIOHUPOBAHHE 3alPELIEHO 3aKOHOATENIBHO.

Tepanesmuueckoe K1oHUpoaHue MPEATIOIATaeT MOIYYEHUE dM-
OpuoHa, BeIpaIIMBaHue €ro 0 14-THEBHOTO BO3pacTa, a 3aTeM HCIOJIb-
30BaHKHe YMOPHOHAIBHBIX CTBOJIOBBIX KJIETOK B JiedeOHBIX Leisx. [lep-
CIHIEKTHUBBI JICYEHUS C TIOMOILBIO CTBOJIOBBIX KJIETOK OIIETOMIISIONN —
U3JIeUYeHHe MHOTMX HEHpOJereHepaTuBHBIX 3a00seBaHUil (Hampumep,
6one3Heit Anblureiimepa, [lapkuHcOHa), BOCCTAHOBIEHUE YTpau€HHBIX
OpraHoB, a IPU KJIOHUPOBAHUU TPAHCTEHHBIX KIJIETOK - JICYEHHE MHOTHX
HacJIeICTBEHHBIX Oose3Heil. Ho mocmoTpum mpasae B auio: GakTuye-
CKH 3TO O3HAYaeT BBIPACTUThH cebe OpaTuKa WM CeCTPUUKY, a IIOTOM —
yOUTb, 4TOOBI HCTIONB30BaTh UX KJIETKH B KauecTBe JiekapcTBa. U ecnu
yOuBaeTcs He HOBOPOXKIEHHBIN MIIaJIeHENl, a IBYXHEeNbHbIH YMOPHOH,
nena 3To He MeHseT. [[oaToMy yueHble HILYT Apyrue MyTy s MmoJiyde-
HUS CTBOJIOBBIX KJIETOK.

Kurailickue yueHble ¢ LIEJIbI0 TOTyYeHUs] SMOPUOHAIBHBIX CTBO-
JIOBBIX KJIETOK YeJIOBEKa CO3AaJH THOpUAHbIE SMOPUOHBI TyTEM KIJIOHHU-
pOBaHMS AJIep KJIETOK KOKM YeJIOBeKa B sIMIeKIeTKaX KPOJuKOB. bblio
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noydeHo 6osee 100 SMOpHOHOB, KOTOPBIE B TEUCHHE HECKOJIBKUX JTHEH
Pa3BUBAIUCH B HCKYCCTBEHHBIX YCJIOBHSX, a 3aT€M M3 HUX OBUIH TMOJY-
YEeHbI CTBOJIOBBIC KJIETKH. Y YEeHbIE HAJICIOTCS, YTO TAaKOH crocol moiy-
YCHHSI CTBOJIOBBIX KJIETOK OKQ)KETCSI ITHUECKH 00JIee MPUEMIIEMBIM, YeM
KJIIOHUPOBAHHUE YEJIOBEYECKUX IMOPHUOHOB.

K cuacTtpio, OKa3pIBaeTCs, 4TO SMOpPHUOHAIBHBIC CTBOJIOBBIC
KJIETKA MOXHO TOJy4aTh elle Mpolle, He mpuderas K COMHUTENbHBIM C
ATUYECKON TOUKH 3PEHUSI MAHUITYJISALUAM. Y KaXJ0T0 HOBOPOKIACHHOTO
B €ro COOCTBEHHOW MYMOBUHHOW KPOBU COIEP>KUTCS TOBOJIHLHO MHOIO
CTBOJIOBBIX KJIETOK. ECIIM 3TH KJIETKH BBIJICIIUTD, a 3aT€M XPaHUTh B 3a-
MOPO>KEHHOM BHU/JIE, UX MOXHO HMCIIOJIb30BaTh, €CJIM BO3HUKHET HE00X0-
muMocTh. Co3naBath OaHKHM CTBOJIOBBIX KIJIETOK MOXKHO YK€ ceifuac.
[IpaBna, cnexyeT UMETh B BUY, YTO CTBOJIOBBIE KJIETKU MOTYT MPENO/-
HECTH CIOPIIPH3BI, B TOM YHUCIIC ¥ HEMPHUITHBIC. B 4aCTHOCTH, UMEIOTCS
JaHHBIE O TOM, YTO CTBOJIOBBIE KJIETKM MOTYT JIETKO MPUOOpETaTh CBOM-
CTBa 3j10KauecTBeHHOCTU. CKOpee BCero, 3TO CBSA3aHO C TE€M, UYTO B HC-
KYCCTBEHHBIX YCIOBHSIX HaJl HUMU HET KECTKOT'O KOHTPOJISI CO CTOPOHBI
opranusma. A BeJlb KOHTPOJIb «COLIMAIBHOTO TTOBEACHUS» KIIETOK B Op-
raHu3Me He TOJBKO )KECTKHil, HO BeChbMa CIOXHBIA U MHOTOYPOBHEBBIH.
Ho BO3MOXHOCTH MCMONB30BaHUS CTBOJIOBBIX KJIETOK CTOJIb BIIEYATIISI-
OIIIH, YTO MUCCJIEOBAHMS B ATOM 00JACTH U MOUCKH JOCTYITHOTO UCTOY-
HHUKAa CTBOJIOBBIX KJIETOK OyIyT MPOIOJIKATHCS.

HomyctuMo Ji KJIOHUpOBaHHME 4YesioBeka B mpuHiuie? Kakue
MOCNEACTBHS MOXKET UMETh MIPUMEHEHHE ITOTO CII0c00a pa3MHOKEHUS?

OnHO W3 BIIOJIHE PEAIbHBIX TOCHEACTBUNA KIOHUPOBAHHUS —
HapyllIeHUe COOTHOILIEHHUS TI0JIOB B ToTOMCTBE. He cekperT, 4To oueHs u
OYEeHb MHOTHE CEMbHM BO MHOTHX CTpPaHax XOTelu Obl UMETh CKOpee
MaiburKa, 4YeM JEBOUYKY. YK€ B Hacrosiee Bpemss B Kurae BO3MOX-
HOCTh TIPEHATaJbHON TUArHOCTHKH TOJa W MEPhl MO OTPaHUYCHHIO
POKIAEMOCTH MPUBENIH K TAKOMY TMOJIOKEHUIO, YTO B HEKOTOPHIX paiio-
Hax cpeau Aetei HalirofaeTcs 3HAUUTEIbHOE MpeolialaHue Maibyul-
koB. UTo OyayT AenaTh 3TH Malb4YMKH, KOTJA MPUIET BPEMs 3aBOJIUTH
CEMBIO?

Jlpyroe HeraTuBHOE CIIEJICTBUE IIMPOKOTO MPUMEHEHHUS KIOHU-
pOBaHMsI — CHUKEHHE T€HETHYECKOro pazHooOpas3us uenaoseka. OHO U
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TaK HEBEJIMKO — CYIIECTBEHHO MEHbIIIE, YeM, HapUMep, J1axke y TaKhX
MaJIOUMCIICHHBIX BHUJIOB, KaK 4eloBeKooOpa3Hble 00e3bsHbl. [Ipuunna
3TOr0 — PEe3K0e CHUIKEHHE YUCICHHOCTU BHJIA, UMEBIIIEE MECTO HE Me-
Hee AByX pa3 3a mocneanue 200 Tric. sieT. Pe3ynbrat — G0IbIoe KOJH-
YeCTBO HACJIE/ICTBEHHBIX 3a00JIeBaHU U J1e()eKTOB, BBI3bIBAEMBIX TIEpe-
XOJOM MYTaHTHBIX aJlUIeJIed B TOMO3UIOTHOE COCTOsIHME. [lanbHeiiliee
CHIDKEHHE Pa3HOO0Opa3usi MOXKET MOCTaBUTh IO YIpo3y CYIIEeCTBOBa-
HUE YelloBeKa Kak Bujaa. [IpaBaa, cripaBeyIMBOCTH pajad CIEAyeT CKa-
3aTh, YTO CTOJIb IIMPOKOTO PACIPOCTPAHEHUS KIOHUPOBAHUS BPSI JIU
CJIeIyeT OKUJATh JakKe B OTJAJICHHOM OyayIeM.

U, HakoHen, He cieayeT 3a0bIBaTh O T€X MOCIEACTBUAX, KOTO-
PbIC MBI ITOKa HE B COCTOSAHHNU IMPEAYCMOTPCTD.

IIpakTuyeckas padora Nel4

Onucanue ocodeii BUaa 1o Mop¢o10ru4eckoMy KpUTepHIo

I]en» pabompl: 103HAKOMUTHCS ¢ MOPGOJIOTHUECKUM KPUTEPUEM BHIA,
HAy4YUThCS ONHUCHIBATh XapaKTepHble MOP(OIOrnuecKre MPU3HAKU BH-
74, OIPEIENATH PUHAJIEKHOCTh OPraHU3MOB K OJTHOMY WJIM Pa3HBIM
BUJIaM 110 MOP(OJIOrHYECKOMY KPUTEPHIO.

Cpeocmea odyuenusn:
Xoo0 padbomur:
1. PaccMoTpuTe pacTeHUs ABYX BHIIOB OJTHOTO pOJia, OXapaKTepHu-
3yiTe 0COOCHHOCTH BHEUTHETO CTPOCHUSI OCHOBHBIX OpTaHOB
pactenust (KOpeHb, CTEOEIb, IUCThS, IIBETKH, IIOJIbI, CEMEHA).

Jaiite Mop(dooruueckyro XapakTepUCTUKY N3y4aeMbIX BHJIOB.
Pe3ynbTathl Hccne0BaHUM 3aHECUTE B TAOIUILY.
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[Ipu3naxk

Pennka qukas

Penbka oropon-
Has

KopueBas cuctema

Kopens

Crebenb (BoICOTa, hOp-
Ma)

Jlucropacnonoxxenue

Jluctbs (hopma nucro-
BOH TUIACTUHKH, KUIIKO-
BaHME, IPOCTON WU
CIIOKHBIN)

Couernusa

[BeTkn

[Tnone! (Ha3BaHMeE, COY-
HBIE WJIH CyXHUE, OJTHO-
NI MHOI'OCEMSIHHBIC,
croco0 pacrnpocTpaHe-
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HUSA)

Cemena (¢opma, pazmep,
OKpacka, KOJIUYECTBO)

2.01eHuTe A0CTATOYHOCTh MPEACTABIECHHBIX BaMU XapaKTEPUCTHK
U1 OOHapy)KEHHUsl JaHHBIX BUJIOB B MPHUPOAE (CAeaiiTe BBIBOA O
MOP(OJIOTHYECKOM CXOJICTBE OPTaHU3MOB OJJTHOTO poJia ¥ Pa3Iuunuu
BUJIOB IO MOP(OJIOTHUECKUM TPU3HAKAM).

KOHmpOJleble eonpocol:

=

Uro npeacrasiseT co0oit Bua?

UYro Takoe kputepuu Bua?

3. IIpumeHeHHE KaKMX KPUTEPUEB MO3BOJIUT UIEHTU()ULIUPOBATD
BUI?

4. Kakue npu3HaKu clieayeT U3y4uTh Y OpPraHU3MOB i IpuMe-
HEeHUs1 MOp(OJIOTUYECKOTO KPUTEPHS?

5. B yem HecoBepuIeHCTBO MOP(OIOTUYECKOT0 KpUTEpHUs IS pas-

IpaHUYEeHMs] BUJIOB B Ipupoje?

N

PEJBKA JTUKAS

OpHoneTHuii sipoBoii copHsk cemeiicTBa Kpecrornsernsix (KamycTHbIX).
CrepkHEKOpHEBOE pacTeHue. [ TTaBHBIM KOPEHb TOHKHM, BETBSIIUKCS.
Crebenp npsmocrostuuii, BeicoToi 30- 60 cM, pa3BeTBIEHHBINA, KOPOT-
KOBOJIOCUCTBIH. JIuctbs YepeIIKOBbIE, JUPOBUTHO-TIEPHUCTO-
pa3JeIbHEIE, c HEpaBHOMEPHO-3y04YaThIMH, IIPOJOJIrOBaTO-
siineBuIHbIME osisiMH. CouBerue KucTh. L[BeTku mpaBuibHBIE (CHM-
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METpUYHBIE), 000EmoJble, pa3JeNbHO-IenecTKOBble. (OKOJIOIBETHUK
JIBOMHOM, 4-X YJICHHBIN; YallIETMCTUKH 1[BETKA 3€JICHBIC, IPSIMOCTOSIUHE.
Jlemectku (10 20 MM JJIMHOMW) PacmoIOkKEHbI KpecTooOpa3HO, CBETIIO-
KENThIe, pexe Oelble, C KENThHIMH WIH (UOJETOBBIMU JKUIKAMHU U
JUTMHHBIM KOHYUKOM. TBhIMMHOK 6, N3 HUX 2 KOpoue ocTalbHbIX. [lecTuk
oauH. Bexoaut BecHol. LiBerer B utoHe-asrycre. Ilnononocur B uroie.
[lnox - cTpy4oK, TBEpbli, YIECHUCTBINA, HE PACKPBIBAIOIIUICS, C JJIMH-
HbIM HOocukoM. Popma mioga - mwMHApuYeckas. [locne co3peBanus
pacnagaetcst Ha 5-8 (11) OTAENBHBIX WICHHKOB, COACPKALTUX 1O OJTHO-
My cemeHH. CITOCOOHOCTRIO CTPYYKOB pacnagaThcs Ha WICHUKU pebKa
JUKasi OTIMYAETCS OT IPYTUX KPECTOLBETHBIX, B YACTHOCTHU OT TOPYMIIbI
noyieBoil u cypenku. L{Ber mioxa - OnenHo-xentsii. Pasmep miona -
nrHa 30-80 MM, mupuna 3-4 mm. Pasmep cemsiH - nuamerp 3-3,5 MM.
dopMa ceMsH - OBaJIbHO-IIApPOBHAHAsA. LI[BEeT cemsH - KpacHOBATO-
KopuuHeBblil. ['myOuHa mpopacranus - 2-5 cM. JKu3HecrnocoOHOCTh ce-
MsiH B mouBe - Oonee 10 ner. MakcuMaibHas TUIOJOBUTOCTH - 12 THIC.
cemsiH, cpenuss - 160-2500 cemsin. TemnepaTypa npopactanus - MUHH-
ManpHasg oT +2 1o +4 °C; ceMeHa JpY>KHO MPOPACTAIOT TOJBKO TOCIIE
MEPE3UMOBKHU, MMEsl TMEepUOJ MOKOs, KOTOPBIM JJIUTCS 6-8 Mecsles.
CunpHO pacmpocTpaHeHa Ha BCell €BpoIenckod Teppuropuu Poccun,
0COOEHHO B TOJIEChe M B CEBEPHOW YACTH JIECOCTEINH, a TaKKe
B 3anagHoil EBporne, 3a uckntouennem cesepHoii CkannnHaBuu, Mamoii
Azum, peako - Ha KaBkaze, B Cubupu u JlaneHem Boctoxke. 3acopsier
SpOBBIE TIOCEBHI (IUMEHS, OBCa, TOpOXa, JIbHA, NtonuHa). Pacter Ha my-
rax M macrouImiax, oropojax, no o0o4rnHaMm JOpOr U B IOCEBaX MHOTO-
JIETHUX TpaB U T. 1. XOpolllee MEJOHOCHOE U MACIUYHOE PAaCTEHUE, HO
HETIPUTOJTHO KaK 3€JICHBIA KOPM.

PEJbKA TIOCEBHAS (PEJIbKA OTOPOTHAST)

JIByneTHee pacTEHHE CEMENCTBA KPECTOLBETHBIX, BBICOTOM 30-
70 cM, ¢ TMPOBUIHBIMH, IEPUCTOHAAPE3AHHBIMH, KECTKOBOJIO-
CHCTBIMHU JIUCThSIMU. JIMCTBS U cTeOenb Mano onymieHsl. Ha
[IEPBOM 'Oy JA€T PO3ETKY JUCTHEB U CUIIbHBIN CTEPKHEBOU

KOpHeT10.1 (O0BION, CBEKJIONMOA00HBIN, MSICUCTBIN, COYHBIN,
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CHapy>K{ YEPHBIM, BHYTpHU OEIbIi, C OCTPBIM )KT'YYUM BKYCOM U
3araxoM, BbI3bIBalOIIMM cie3oTeueHue). Ha BTopoii ron moss-
JseTcs NpsAMOi cTebelb ¢ pa3BETBICHUEM B BEpXHEW YacTU U
KHCTEBUIHOE colBeTHE (KUCTh). LIBeTKM nmuioBble, Oernbie ¢ (u-
OJIETOBBIMU IPOKUJIKAMU WA PO30BBIE, € 4 JIernecTKaMu (CTpo-
€HME KaK y BceX KpecTolBeTHbIX). [nox - cTpydok, BepeTeHo-
00pa3HbIi, TOJICTHIH, B3IyTHINA, HEpacKphIBatomuiics. CemeHa
OBaJIbHOM (hOpMBI, TEMHBIE, MeJIKHE. Pesibka 11BeTET B anpee-
Mae, IJI0/Ibl CO3pPEBAIOT B Mae-uioHe. Bo3nenbiBaercs B canax u
Oropo/iax MoYTH MOBCEMECTHO

IIpakTuyeckasi pa6ora Nel5

Ananusz u OUEHKa pa3iuvHblx cunomes npoucxo.ucdenu;l HCU3HU
llellb.' IIpOoaHaJIM3UPOBATh U OLUCHUTDL PA3JIMYHBIC THUIIOTE3bI IIPOUC-

XOXKIEHUS )KU3HU Ha 3eMIIe.
Cpeocmea o6yuenus: coOOLIEHUS yUaIIUXCsl, MPE3EHTAIH, Y4eOHOe
BHUEO IO TEME.

Xon pa6oTsl.

1. Ilpountats TekcT «MHOrooO6pasue Teopuil BOSHUKHOBEHUS KU3HU HA
3emie».

2.M3yueHne MaTepualia TEMBI 11O MPE3CHTAIUSAM, YIeOHOMY BHJIEO,
MPUIIOKEHHUIO K padoTe.

3.3anoaHUTH Ta0IHILY:

Teopun n runoressl | CymHocTs Teopuu win | JlokasatenbcTBa
TUITOTE3bI

4.0T1BeThTE HA KOHTPOJIBHBIC BOITPOCHI:
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-ITouemy npencraBienre o 00KeCTBEHHOM MPOUCXOKICHUH KU3HU
HEJIb3s1 HU OMPOBEPTHYTH, HU MOJTBEPIUTH?
- Kakoit Teopun npuaepxuBaerech Bbl JIMUHO? [Touemy?

«MHoroo0pa3ue Teopuii BOSHHKHOBEHHS KM3HU HA 3emJie».
1. Kpeaunonusm.

CornacHo 3T0il TEOPUM >KU3Hb BO3HUKJIA B PE3yJIbTAaTe€ KaKOro-
TO CBEPXBECTECTBEHHOTO COOBITHSA B mpouuioM. Ee mpunaepkubaroTcs
[IOCJIEZI0BATENN MOYTH BCEX HamOOJee PaclpOCTPaHEHHBIX PEIUTHO03-
HBIX YYECHHI.

TpanuuMOHHOE HMYAEUCKO-XPUCTUAHCKOE NPEJICTABICHUE O CO-
TBOPEHUU MUpa, U3lioxkeHHoe B Kuure bbITus, BbI3bIBANIO U MPOAOJIAKA-
€T BbI3bIBaTh CHOpBL. XOTS BCE XPUCTHAHE MPU3HAIOT, 4To bubmms —
310 3aBeT ['ocnoza JroAsM, MO BOIIPOCY O IJIMHE «IHS», YIIOMHHABIIE-
rocst B Knure beiTHs, CylecTByOT pa3HoTIacusi.

HekoTtopsle cunTarT, 4TO MUP U BCE HACEISAIOIINE €r0 OPraHu3-
MBI OBLITM CO37aHbI 32 6 JHEW 1o 24 4aca. [lpyrue XpucTuaHe HE OTHO-
csatcs k bubnuu kak kK HAyYHOW KHHUTE M CYUTAIOT, uTo B KHure beitus
U3JI0KEHO B MOHATHOM Ju1d Jroiel popMe TeoJIOrH4eckoe OTKPOBEHHE O
COTBOPEHMHU BCEX JKMUBBIX CYILIECTB BCEMOTryIiuM TBopIIOM.

[Tporiecc 60KECTBEHHOTO COTBOPEHHMS MHpa MBICIUTCS Kak
MMEBLINI MECTO JIMIIb OJHAXKbl U MOTOMY HEJOCTYNHBIN A HaOIto0-
JeHHs. DTOro JI0CTaTOYHO, YTOOBI BBIHECTH BCHO KOHLEHIMIO OoXKe-
CTBEHHOI'O COTBOPEHHMS 3a paMKHU Hay4dHOro uccienoBaHus. Hayka 3a-
HUMAETCS TOJIBKO TEMHU SIBJICHUSMH, KOTOPBIE MOJIAI0TCS HAOJIIOICHHIO,
a TIOTOMY OHa HHUKOTJa He Oy/leT B COCTOSHMM HU JOKa3aTh, HU OIpO-
BEPTHYTH 3Ty KOHLIENLHUIO.

2. Teopusi cTAaIMOHAPHOT0 COCTOSTHUS.

CornacHo 3TOH TeOpuM, 3eMJIsl HUKOTJa HE BO3HUKaJA, a CyIlle-
CTBOBaJIa BEUHO; OHA BCEr/ia crioco0Ha MOAJIEPKUBATh JKU3Hb, a €CIIU U
U3MEHSIIACch, TO OYEHBb MAJIO; BUJIBI TOKE CYILIECTBOBAJIA BCET/A.

CoBpeMeHHbIE METO/bI JATUPOBAHMS IAI0T BCe O0Jiee BHICOKHE
OLIEHKH BO3pacTa 3eMJIM, YTO MO3BOJISIET CTOPOHHUKAM TEOPUU CTALNO-
HapHOT'O COCTOSTHUS MoJaraTh, 4To 3eMJIS U BUJbI CYIIIECTBOBAJIN BCE-
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raa. Y KaxJaoro Buja ecTh JIB€ BO3MOXXHOCTH — JINOO U3MEHEHHUE YHC-
JIEHHOCTH, JINOO BEIMUpPAHUE.

CTOpOHHUKHU 3TOH TEOpUHU HE MPHU3HAIOT, YTO HAJIUYME WIN OT-
CYTCTBUE OIPEJEIECHHBIX MCKOMAEMbIX OCTaTKOB MOXKET yKa3bIBaTh Ha
BpeMs MOSIBJIICHUS WJIM BBIMUPAHUS TOIO WIM MHOTO BUJA, U IPUBOJAT B
Ka4yecTBE MpHMepa NPEICTABUTEN KUCTENEPhIX pPhI0 — JATHUMEPHIO.
Ilo maneoHTOJIOrMYECKUM JAHHBIM, KUCTENepble BbIMEPIM OKoJo 70
MJH. JIeT Ha3aa. OJHAKO 3TO 3aKJIIOYEHHE IPUILIOCH NEPECMOTPETD,
Korjga B pailoHe Manarackapa ObUIM HaliZIeHbI KMBbIE NPEICTABUTENIN
kucrenepblx. CTOPOHHUKH TEOPHM CTALlMOHAPHOTO COCTOSIHUS YTBEP-
KJAIOT, 4TO, TOJBKO M3ydas HbIHE >KMBYILME BUJbl U CPaBHMBAs UX C
HCKONIAEMBIMU OCTAaTKaMH, MO>KHO JI€JIaTh BBIBOJ] O BHIMHUPAHUU, /1a U TO
OH MOXET OKa3aThCsl HEBEpPHbIM. BHe3anHoe MosiBlieHHE KaKoro-inbo
HCKOIIAaEMOI0 BHJIA B ONPEEIIEHHOM ILJIACTE OOBSICHAETCS YBEIMUEHUEM
YHUCJIEHHOCTU €ro IMOIYJIALUU UM MepeMEIIeHUeM B MecTa, Oiaronpu-
STHBIE JUJIsl COXPAHEHUS OCTaTKOB.

3. Teopusi nancnepmMmum.

Ota Teopusl HE MpeJIaraeT HUKaKoro MexaHu3ma s oObsCHe-
HUS NIEPBUYHOIO BO3HMKHOBEHHMS KU3HU, a BBIABUIAET UJICIO O €€ BHE-
36MHOM IPOUCXOXkAeHUU. [l03TOMy ee Henb3s cuuTaTh TEOpUEd BO3-
HUKHOBEHUS U3HU KaK TaKOBOW; OHA MPOCTO MEPEHOCUT MpoliIemMy B
Kakoe-To Apyroe mecto Bo Bcenennoit. ['mnoresa Obu1a BoiBuHYTA FO.
JInubuxom u I'. Puxtepom B cepenune XIX Beka.

CoryacHO TuIoTe3€ NaHCIEPMUU JKU3Hb CYIIECTBYET BEYHO U
MIEPEHOCUTCS C MJIaHEThl Ha IIaHeTy Mereoputamu. [Ipocreiimue opra-
HU3MBI WM UX CIIOPHI («CEeMEHa JKU3HW»), MOMajasi Ha HOBYIO IUIaHEeTY
W HalJs 371eCh OJIaronpHsITHBIE YCIOBHS, pa3MHOXAIOTCS, AaBasi Ha4yajio
HBOJIIOIUM OT MPOCTEHIINX (POPM K CIOKHBIM. BO3MOXKHO, 4TO >KH3HB
Ha 3emJie BO3HMKJIA U3 OJHOW-EAUACTBEHHOW KOJIOHUU MHUKPOOPTaHU3-
MOB, 3a0pOIIEHHBIX U3 KOCMOCA.

Jlns o6ocHOBaHMSI 3TOM TEOPUU HUCHOJIB3YIOTCSI MHOTOKpPATHBIE
nossinenust HJIO, HackanbHble N300paKeHUs MPEIMETOB, MOXOKUX Ha
pakeThl U «KOCMOHABTOBY», a TAK)KE COOOIIEHMS SIKOOBI O BCTpeuax C
nHoIIaHeTsHaMU. [Ipyu u3yueHun MaTepuasoB METEOPUTOB U KOMET B
HUX ObUTH OOHAPYKEHbl MHOTHUE «IIPEAIIECTBEHHUKH KUBOT0» — TaKHe
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BEILIECTBA, KAaK I[MAHOTEHbI, CHHWJIbHAs KHUCJIOTa U OPraHUYECKHUE CO-
€AMHEHUs1, KOTOPBIE, BOBMOXHO, ChITPAIM POJIb «CEMsIH», MaJaBIINX Ha
rOJIyI0 3eMITIO.

CropoHHUKaMU 3TOM TUIIOTE3bI ObLIHN JaypeaTsl HobeneBckoil nmpemun
@. Kpuk, JI. Opren. @. Kpuk 0CHOBBIBAJICA Ha IByX KOCBEHHBIX JIOKa-
3aTeIbCTBAX:

* YHUBEPCAIbHOCTHU I'€HETUYECKOIO KOJA;

*  HEoOXOJUMOCTH JJIsi HOPMAJbHOTO MeTabom3Ma BCEX JKUBBIX CY-
iecTB MoJIMOeHa, KOTOPBIA BCTpeyaeTcsl ceidvac Ha IUIaHeTe KpailiHe
peaxo.

Ho ecnu u3Hb BO3HUKIIA HE HA 3emile, TO KaK OHa BO3HUKJIA BHE ee?

4. dusnyeckne runorTesbl.

B ocHoBe ¢usnueckux TUMOTE3 JEKUT MPU3HAHHE KOPEHHBIX
OTJIMYUH KUBOTO BEILIECTBA OT HEXKUBOro. PaccMoTpum rumote3y mpo-
HCXO0KJICHUs )KU3HU, BbIIBUHYTYIO B 30-¢ ronbl XX Beka B. . Bepnan-
CKHM.

B3ruisaipl Ha CyIIHOCTD JKU3HU MpUBEIU BepHackoro kK BeIBOY,
4TO OHA MOsBMIAch Ha 3emiie B ¢opme O6mochepsl. Kopennsie, hynma-
MEHTAJIbHBIE OCOOEHHOCTH JKHMBOTO BEIIECTBA TPEOYIOT Al €ro BO3-
HUKHOBEHUSI HE XMMHUYECKUX, a (PU3NYECKUX MPOIECCOB. DTO JOJDKHA
ObITh CBOEOOpa3zHas KaracTpoda, MOTpsCEHUE caMHX OCHOB MHUpPO3]a-
HUSL.

B cootBercTBHM ¢ pacnipocTpaHneHHBIMU B 30-X romax XX Beka
runore3aMu oopasoBanus JIyHbI B pe3ynbTaTe OTpbIBa OT 3eMIIM Bellle-
CTBa, 3alOJHABIIEIO paHee THXOOKEaHCKYK BIaguHy, BepHanckuit
MPEANOIOXKUII, YTO ATOT MPOLIECC MOT BbI3BATh TO CHUPAJIBHOE, BUXpE-
BOE JIB)KEHUE 3€MHOT0 BEIIECTBA, KOTOpOe O0JIbIlie HE TOBTOPHIIOCH.

BepHanckuii mpoucXOoKIeHUE >KM3HU OCMBICIUBAI B TEX XKeE
MacmtTabax ¥ MHTEpBaJIax BPEMEHH, YTO U BO3HUKHOBEHHE camoil Bee-
nenHoi. [Ipu xaTacTpode yciaoBHsl BHE3AIMHO MEHSIOTCS, U U3 IPOTOMa-
TEPUHU BO3HHKAIOT JKMBAsi M HEXKUBAsI MaTEPHSL.

5. XuMn4yeckue runoresbl.

DTa rpyIna runoTe3 OCHOBBIBAECTCS HA XUMHUUYECKOH CIie-TuduKe
YKU3HU U CBSI3BIBAET €€ MPOUCXOXKICHUE ¢ uctopuent 3emnu. PaccmoT-
PUM HEKOTOPBIC TUIIOTE3BI ATOM TPYIIITHI.
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* YV HUCTOKOB UCTOPUM XUMHUYECKUX THIIOTE3 CTOSIIN 8033DEHUs
3. I'ekxens. I'eKKelb CUMTAII, YTO CHAYaja I10J ACHCTBUEM XUMHUUECKUX
U QU3NYECKUX NPUYUH MOSBUINCH COCIMHEHUS yriepoia. JTU Bellle-
CTBa MPEACTABISIIN COOOW HE PacTBOPHI, a B3BECH MAJICHBKHX KOMOY-
koB. [lepBryHbIe KOMOYKH ObUIH CIIOCOOHBI K HAKOIUIEHUIO Pa3HBIX Be-
IIECTB U POCTY, 3a KOTOPBIM CJEIOBAIO JEJIEHHE. 3aT€M MOSBHIIACH
0e3bsiiepHas KiieTka — UcXoaHas (opma aJisi BCeX JKUBBIX CYLIECTB Ha
3emie.

*  OmnpeneneHHpIM 3TallOM B Pa3BUTHM XUMUYECKUX THUIIOTE3
abuorenesa crana konyenyuss A. 1. Onapuna, BeiiBUHYyTast UM B 1922—
1924 rr. XX Beka. ['unore3a OmnapuHa mpeacTaBiseT cO0OW CHUHTE3
napsuHu3Ma ¢ Ouoxumuen. Ilo OnapuHy, HacieICTBEHHOCTh CTajla
cienctBueM otbopa. B runoreze OnapuHa xenaeMoe BbIIACTCS 3a Jei-
crButenbHOe. CHavyana Hee OCOOCHHOCTH JKM3HU CBOIATCS K OOMEHY
BEIIECTB, a 3aT€M €r0 MOJCIMPOBAHNE OOBSBISETCS PEUICHHOM 3arajku
BO3HUKHOBEHHUS KU3HU.

*  Tunomesa Joxc. Bepnana npenrnonaraer, 4To aOMOT€HHO BO3-
HUKILIME HEOOJbIINE MOJIEKYJbl HYKJIECMHOBBIX KHCIOT U3 HECKOJIBKUX
HYKJIEOTH/IOB MOTJIM CPa3y € COECIUHATHCSA C TEMH aMHUHOKHMCIOTAMH,
KOTOpBbIE OHU KOAMPYIOT. B 3TOM runorese nepBuuHas XKUBas CHCTEMa
BUJIUTCS KaK OMOXMMHYECKas >KH3Hb 0€3 OpPraHu3MOB, OCYIICCTBIISIIO-
111as CaMOBOCIIPOM3BeieHne U 00MeH BemecTB. OpraHu3msl xe, 1o Jx.
bepnany, mosBisAOTCS BTOPUYHO, B XOJ€ 000COOJIEHHS OTAEIbHBIX
Y4YaCTKOB TaKOW OMOXMMHYECKOH KU3HU ¢ TOMOIIBI0 MEMOpaH.

* B kayecTBe mociieIHEN XUMUYECKOW TUIIOTE3bl BO3SHUKHOBE-
HUS JKA3HU Ha Halllel IUIaHETEe paccMOTpuM eunomesy 1. B. Boiimkesu-
yq, BBIIBUHYTYIO B 1988 rony. CornacHo 3Toi TMIOTE3€, BOZHUKHOBE-
HUE OPraHUYECKHX BELIECTB MEPEHOCUTCS B KOCMHMUYECKOE ITPOCTPAH-
cTBO. B crenuuueckux ycioBUsx KOCMOCa UJET CUHTE3 OPraHU4YeCKUX
BEUIECTB (MHOTOYMCIIEHHBIE OPIIAHWYECKUE BEIIECTBA HAaWJEHBI B Me-
TEOpUTAX — YTJIEBOJIbI, YIII€BOJOPO/IbI, @30THCThIE OCHOBAHUS, AMUHO-
KHCJIOTHI, )KUPHbIE KUCIOTHI U Jp.). He uckiItoueHo, 4To B KOCMUYECKUX
MPOCTOpax MOTJIM 00pa30BaThCsl HYKJICOTHUIBI U Jaxe mMojekynsl JJHK.
Onnako, Mo MHeHHUIO BoliTkeBHYa, XMMHYECKas 3BONIONMS Ha OO0Jb-
muHcTBe TuiaHeT COJHEYHOM CHCTeMbl OKa3zajach 3aMOpPOKEHHOM U
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MPOJOJIKHUIIACH JIMIIb HA 3emiie, Hallsg TaM noaxojsuiue yciaosus. [lpu
OXJIQXKICHUH U KOHACHCAIIMU ra30BOM TYMAaHHOCTH Ha MEPBUYHOMN 3eM-
JIe OKa3aJicsi BeCh Habop OpraHWYecKuX coeluHEeHUud. B aTux ycrmoBusix
KUBOE BEIIECTBO MOSIBUJIOCH U KOHJEHCHUPOBAIOCH BOKPYT BO3HMKIIINX
adbuorenno moiekyn JJHK. Utak, mo runore3e BoliTkeBuya mnepBoHa-
YallbHO MOSBUJIACH JKU3Hb OMOXUMHUYECKAsl, & B XOJC €€ IBOJIOLUHU T10-
SIBUJIUCH OTJICIbHBIC OPTaHU3MBI.

IIpakTuyeckasi padora Nel6
AHanu3 u oyeHKa paziuiHblX 2UNONE3 NPOUCXOHCOCHUS Yel06eKd.

I[ens: poaHaTM3UPOBATH U OLICHUTH PA3JIMIHBIC THITOTE3bI IPOUC-
XOXKICHUS YeJIoBeKa Ha 3eMIie.
Cpeocmea o0yuenun: cooOIIEHUS YUaIIUXCA, TPE3CHTAMK Y4eOHOe
BU/JIEO TI0 TEME.

Xox paboTsi:

1.IlpounTath TEKCT «I MMOTE3bI MPOUCXOXKACHUS YETOBEKa» Ha CTP.
yueOHUKa.
2. I3yunTh MaTepuall TEMBI 110 MPE3ESHTALNAM, YIeOHOMY BUEO, ITPH-

JIO’)KEHHIO K padoTe.
3. 3anoJHUTD TAOIHILY:

Nwms yuénoro nnu ¢unocoda | I[Ipencrapienne o nporucxoxXaeHUU

Apucrorens

K. JIuauen

W. Kant

A H. Panumen
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A. KaBep3Hes

K.B. PoGune

K.b. Jlamapk.

Y. JlapBuH.

4.01BeTHhTE HA KOHTPOJIbHBIE BOIIPOCHI:

- Uro Takoe aHTPONOreHe3, KaKue OCHOBHBIE KOHIIEIIMHA IIPOUCXOXKIE-
HUS yejaoBeKa’?
-KakoBbl B3rIsAbl KPEAlMOHUCTOB Ha IPOUCXOXKICHHE YesloBeKa?
- B yéM CYTh KOHIIETILIUU KocMoJtoruzma?
- [lepeuncnute hakTopel, CHOCOOCTBYIOLIME TPEBPAILEHUIO IPUMATOB B
YeJI0BEKA.

- B uém, mno-BameMy, TIJ1aBHOE OTJIMYME YEIOBEKAa OT KMBOTHOIO?
- Kakwue B3ris/p1 Ha MPOMCXOXKICHUE YEIT0BEKa BaM OJMKe BCEero?

KpeanmoHusm — peinnrno3Hasi KOHIEIIHS, COTJIIACHO KOTOPOH, YeI0BEK
ObLT CO3JaH HCKHUM BBICIHHUM CYHICCTBOM — borom mimm HeCKOTBKUMHU
OoraMu — B pe3yJbTaTe CBEPXbECTECTBEHHOTO TBOPYECKOTO aKTa.

CornacHo OIHUM PCIUTHAM, JIFOAU TTOABUIIMCH CaMU 110 ce6e, COriaaCHoO
ApyruM, ux Co3gain ooru — u3 TJIMHBI, U3 AbIXaHUA, U3 TPOCTHUKA, U3
COOCTBEHHOT'O T€JIa U MBICIIBIO CINHOIO.

Teos10ru-3BOJTIONUOHMCTHI PU3HAIOT BO3MOXXHOCTH OMOJOTHYECKOU
sBosIOIMU. COrJacHO MM, BUJIBI )KUBOTHBIX MOTYT IIPEBpALIaThCS OJMH
B JIPYrOM, OJIHAKO HANPABIIAIOIIEN CHIION MPU ITOM sABIsieTCs BoJisA bo-
ra. YesnoBek Takke MOI' BO3HUKHYTh OT 0oJjiee HU3KO OpraHM30BaHHbIX
CYILIECTB, OJTHAKO €r0 JyX OCTaBaJCsi HEM3MEHHBIM C MOMEHTa IE€pPBO-
HA4yaJIbHOTO TBOPEHUS, & CAMU M3MEHEHHUs MPOMCXOAUIIN 0] KOHTPO-
JIEM U 110 xenanuio Teopua.

JBOJIOIHOHHASL TEOPHUSl NPEAIOIaraeT, 4YTo 4YeJIOBEK ITPOU30LIEN
OT BBICIIMX MPUMATOB - YEJIOBEKOOOPA3HBIX 00€3bsIH MYTEM IMOCTETEH-
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HOTO BHUJIOM3MEHEHHUS O] BIMSIHUEM BHEHIHUX (PAKTOPOB U €CTECTBEH-
HOTO oTtbopa.
DBOIOIMOHHAs TEOPHUsl aHTPOIIOTeHe3a UMeeT OOUIMpPHBIN Habop pas-
HOOOPA3HBIX JOKA3aTEILCTB - MAICOHTOJIOTMYECKHUX, aPXEOIOTHUECKUX,
OMOJOTMYECKHX, T'CHETUYECKUX, KYJIbTYpPHBIX, ICHUXOJOTHYECKUX U
IpYTUX.

Teopusi BHelIHEr0o BMelIATEIbLCTBA (KOCMOJOTU3M)COriacHO 3TOM
TEOPHUH MOSBJICHUE JI0JIeH Ha 3eMJie TaK WJIM MHAY€ CBSI3aHO C JICSITEIIb-
HOCTbIO MHBIX IuBWIM3aui. B mpocreitiem Bapuante TBB cuurtaer
JOJIeH TIPSIMBIMHU IOTOMKAaMH WHOIUIAHETSH, BHICAIUBIIMXCS HA 3€MITIO

B JJOUCTOPUYECKOE BpEMH. bonee
CJIOKHBIE BapHUaHThI TBB MIPEAIIONIararoT:
a) CKpEILMBAHNE WHOMMPSIH c IIpeIKaMHU JOJEH;

0) TOpOX/IEHUE YEIIOBEKa Pa3yMHOTO METOJaMU T€HHOW WH)KEHEPHH;
B)  CO3JaHME  MEpBBIX  JIIOJEH  TOMYHKYJSIPHBIM  CIIOCOOOM;
I') YIPaBJIEHUE 3BOIIOLUOHHBIM Pa3BUTHEM 3€MHOM KU3HU CHJIaMU BHE-

3€MHOT0 CBEpXpaszyma;
71) 3BOJIIOLIMOHHOE Pa3BUTHE 3€MHOM KU3HU U pa3yMma IO Mporpamme,
W3HAYaJIbHO 3aJI0’)KEHHON BHE3EMHBIM CBEPXPA3yMOM. Teopus

NPOCTPAaHCTBEHHBIX aHOMaui [TocnenoBareny naHHON TEOPUM TpaK-
TYIOT aHTPOIOIE€HE3, KaK 3JEMEHT pa3BUTHUs YCTOWUYMBOM MpoOCTpaH-
CTBEHHOW aHOMaJIMM - TYMAHOUAHOM Tpuaasl ""Martepus - JHeprus -
Aypa', xapakTepHblil JUld MHOTHX IulaHeT 3emMHoW Bcenennoil u ee
aHAJIOTOB B NapajuleNbHbIX npocTpaHcTBax. TIIA mpenmosaraer, 4to B
IYMaHOMJIHBIX BCEJIEHHBIX Ha OOJBIIMHCTBE MPUTOIAHBIX IJIs KU3HU
I1aHeT O6uocdepa pa3BUBAETCS MO OJHOMY M TOMY K€ IYyTH, 3amlpo-
IrpaMMHUPOBAHHOMY Ha YpOBHE Aypbl - HH(OPMALMOHHONW CYyOCTaHIIMH.
B nenom TpakrtoBka anTponoreHesa B TIIA He mMmeeT 3HAUMTENBHBIX
pacxoxaeHui ¢ 3BosoImoHHon Teopuend. Onnako TIIA mpusHaer cy-
LIIECTBOBAHUE OIPEAEIECHHON MPOrpaMMbl Pa3BUTHS KU3HU M pa3yMma,
KOTOpasi Hapsly CO ciydyallHbIMU (pakTOpamMH yHpaBiisieT 3BOJIOLUEH.

IIpakTnyeckas padora Nel7
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CocraBjieHHe cxeM Nepeaavu BelecTB M JHeprum (uemnei nNuTaHus)
Henu: npoaomkuts GOPMUPOBAHKUE 3HAHUHN O LETISAX U CETAX MUTAHUS,
MpaBUJIE IKOJIOTHIECKON MUPAMH/Ibl, HAYYUTh COCTABIISTH CXEMBI ITepe-

Aa4u BCIICCTB U SHCPIUu.

OO0opynoBaHMe: CTATUCTHYECKHUE JJAHHBIC, PUCYHKH PAa3JIMYHbIX OHO-
[ICHO30B, TA0JUIIBI, CXEMBI MTUIIEBBIX LEMNel B Pa3HbIX IKOCHCTEMAX.

Xoa padoTsbl
1. 3Has mpaBMIIO TEpexo/ia SHEPTHH C OJJHOTO TPOPHUECKOTO YPOBHS Ha
npyroii (okoso 10 %), mocTpoiite mupamuy 6MoMacchl clieayromei
MUIIEBOM IEMU: PACTCHUSI — KY3HEUHUKHU — JISTYIIKA — YKH — SICT-
peb-3mees, mpeiaras, 4To KUBOTHBIE KaXI0T0 TPOUIECKOTO YPOBHS
MUTAIOTCS TOJIBKO OPraHM3MaMH IpebIAyILero ypoBHs. buomacca pac-
TEHHUI Ha UccaeayeMon TepputTopuu coctasisiet 40 T.
3Meesin
Yxu
JIarymku
Ky3neunku
Pactenus
ToHHBI
0246810121416 182022 24 26 28 30 32 34 36 38 40
2. [locTpoiiTe nupamuay yucen MUIIEBON LIEeNu, 3Hasl, YTO OMomacca

oJHOro nobera TpaBsiHECTOrO pacteHus cocraniser 5 r (0,005 kr), ox-
Horo ky3Heuuka — 1 1 (0,01 kr), yxa — 100 r (0,1 kr), 3meesina — 2 K.
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3meesan

Vxu
JIarymku
Ky3neunku
Pacrenus
012345678
012345678

Ocobu, MTH
3. OTBeThTE HA BOIPOCHI:

e Yro Takoe 11enb NUTAaHUS U YTO JIEXKHUT B €€ OCHOBE?

B ueMm cymHoOCTb npaBuiia 3KOJIOTHIECKON MTUPAMUIBI?
Uem onpenensercs yCTOHYHMBOCTh OMOIIEHO30B?
[TumeBas ceTb-COCTOUT U3 HECKOJIBKUX MUIIEBBIX LEMEN

. CTEITHOU OPEJI

. 1 1 1

o 3mes Bonk SAmepuiia
. 1 1 1

o Mpzis 3astig Capanua
. 1 1 1

o Pactenune

e 4 Pa3znnuns

OKOCUCTEMBbI CTEIH HMEET 3aMKHYTBIﬁ KpYTOBOpPOT BCHICCTB a
HNCKYCCTBCHHAA 3KOCUCTEMBI —HGSaMKHyTBIﬁ
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e llens muTaHMS B KOCHCTEME CTCIb OOJIEC CIIOXKHASI K COCTOUT
u3 3-6 3BeHbeB U Oonee ycroiumBble. llenmb muTaHus HCKyc-
CTBEHHOM YKOCHUCTEMBI O0JIee TpOCTasi.

e lckyccTBEeHHAs DKOCHCTEMA CO3/IaHa YEIIOBEKOM a €CTECTBEH-
Hast 9KOCHCTEMa CTeIb MPUPOJIOH.

e (CxoxactBO

e 1.00MeH BerecTB eCTh B 000UX 3KOCHUCTEMAX

e 2.B cocraB BXOJAT KUBBIC OPTAaHU3MbI KOTOPHIC B3aMMOCBSI3aHbBI
MEXIy OO0

e b5-Brsoxg

e B xone nabopaTopHo#i pabOThI COCTaBIEHBI CXeMa Iepeaadn
BEIIECTB M SHEPTUU B BUJIC [ICTIM MTUTAHMSI U TTPOBEJICHO CpaBHE-
HUE UCKYCCTBEHHOMN M €CTECTBEHHOM IKOCUCTEMBI
3anosHUTE CXeMy, IPEACTABJIAIONIYI0 B 000011IeCHHOM BH/1e

nmenb NUTaHuA
3KOCHUCTEMBI.

Hel’lb NMUTAHUSA IKOCUCTEMBbI

Hemounux snepeuu
(coanye)

Asmompoge I'emepompodu

@ = = = -
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IIncbMeHHO gaiiTe 0TBETHI HA BOIIPOCHI:

1.1. Kakue opraHum3Mbl pa3iaraloT OpraHW4YecKHe BEIecTBA 0 MHHE-
pabHBIX?

1.2. K xako#i rpymie OTHOCSTCS MPOU3BOJIUTEIN OPTaHUICCKUX BEIICCTB
B dKocucTeMe?

1.3. Kakue opranu3Msl Ha3pIBat0T KoHCYMeHTamHu 11 mopsiaka?

3anummure uenb MUuTaHusa, B KOTOpOﬁ, B COOTBETCTBHUHU C pU-
CYHKOM 1, KOHCYMECHTOM I nmopsiika siBJA€TCHA 3asiil.

IIncbMenHo nepeuncauTe Bcex KoHcymeHnToB II nmopsaka,
U300paKeHHBIX
Ha pucyHke 1.

Herm NUTAHUA IKOCHCTEMBbI
buorenoneHo3— CaMOPCryJIMpyromasacsa 35KOJIOTH4YeCKasd CUCTC-
Ma, O6p330BaHHa$I COBMECCTHO O6I/ITaIOIJ_II/IMI/I )51 B3aHMOHeﬁCTBy10H1HMH
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MEXy COOOH M ¢ HEKUBOW MPUPOIOH, MOMYNIALUIMU Pa3HbIX BHIOB B
OTHOCHUTEIIFHO OJHOPOAHBIX YCIOBHSIX cpeabl. Takum oOpaszom, Ouo-
I'EOLICHO3 COCTOUT M3 HEXKMBOM U KUBOM 4acCTEH OKPYKAIOLIEH CPEbl.
JIro60i1 GuoreoneHO3 UMEET €CTECTBEHHbIC TPAHUIIBI, JJIsi HETO Xapak-
TEPEH OIpeeNIEHHbIN KPyrOBOPOT BEILIECTB U SHEPIUH.

JKuBble OpraHu3Mbl B 3KOCUCTEME, MEPTBBIE MX OCTATKH U HMX
OTOPOCHI SABJISAIOTCS MUILEH JUIs APYrUX OpraHu3moB. [IuraTenbHble Be-
I1eCTBAa,TAKUM 00pa3oM, MEPeXOoAsIT U3 OJHOI0 OpraHu3Ma B JPYroi,
00pa3yst HeNIPEePHIBHBICTINIIIECBEIC LIEIIH.

Puc. 1. Ilpumep numieBoi nenu

OpI‘aHI/IBMBI, HaCCJIAI0Imue 61/IOI‘GOI_ICHO3, IO CBOUM q)YHKLII/I}IM
ACIIATCA HAIMPOAYLUCHTOB, KOHCYMEHTOB U PEAYLHCHTOB.
Haugaio MUIICBBIM LOCIIAM AAOTHPOAYUCHTBI- IPOU3BOAUTCINO-
PraHndeCKoOro BEIICCTBAN3 HCOPraHUYCCKOTIO. Onn yCBauBarOT U3
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OKpY>Karolle cpeibl BOAYy, HeopraHudeckue(MUHEpaIbHbIE) COJIU, yT-
JICKUCIIBIN Ta3, KUCIOPOJ U C MTOMOIIBIO (POTOCHHTE3a CTPOST CBOE TEIIO.

Crnenyromue 3BeHbs LENM IMUTAHUS COCTABISIFOTKOHCYMEHTHI,
KOTOpPBIC MOESIAI0T KaK MPOAYIICHTOB, TaK U ce0e 0 T00HBIX.

KoHCyMeHTBI, KOTOpbIE MUTAKTCS MPOAYLEHTAMHU, HA3bIBAIOTCS-
KOHCyYMeHTaMu | mopsiika- TpaBOSAHBIE WM PACTUTEIbHOSAHBIE KH-
BOTHBIE.

KoHcyMeHTBI, KOTOpbIE TOENA0T TPaBOAAHBIX | mopsiaka, Ha3bI-
BatoTcd KOHcyMeHTamu I mopsaka - miuoTosaHble KUBOTHbIE (XUIHU-
KH).

XHWIIHUKOB, MUTAIOIIMUXCS BTOPUYHBIMM KOHCYMEHTaMH, Ha3bI-
BaroTKoHcymeHTamu I nmopsiakau T.1.

Opranusmel, ynoTpeOIstonre OUH TUIl MHILIHU, IPUHAATIEKAT K
OJTHOMY TPO(UYECKOMY YPOBHIO.

[TponyueHTsl OTHOCSTCS K THEPBOMY TPOPUUYECKOMY YpPOBHIO,
KOHCYMeHTHI | mopsika - ko BropoMy, kKoHCyMeHTHI Il mopsinka - k Tpe-
ThEMY YPOBHIO U T.J.

JlononHuTENbHBIE 3BEHbS B MUIIEBOW LENH COCTABISIOTAETPH-
To¢aru, KOTOpble MUTAACh OTXOAAMH U TPYIIaMHU, MOTYT CTaTh J0ObIUe
XMIIHUKOB (HaIlp., MypaBbeJ MHUTAaeTCs MypaBbsiMH). M Tak opranuue-
CKO€ BEIL[ECTBO BO3BPALIAETCSI B OPraHU4YECKHI KpyrOBOpPOT.

B KkoHIle nuIeBoi LEmu HaXOAATCAPEIYLEHTbI(JIECTPYKTOPHI),
KOTOpBIE NPEBPALLAIOT OTMEPLIEE OPraHUYECKOE BELIECTBO B HEOpra-
HUYECKUE COeIMHEHHsI (MUHEpaJIbHbIE BEILIECTBA).

[lepeuncieHHble KOMIIOHEHTHI OHOTE€OIEHO3a COCTaBISIOTTPO-
¢uyeckue ypoBHHU, CBsI3aHHbIE OOMEHOM M NEPEHOCOM NUTATENbHBIX
BELIECTB U SHEPTUU.

Opraau3Mbl pa3HBIX TPOYUUECKUX YPOBHEU 00pa3ylOTHHUIIEBEIE
L[eNU, B KOTOPBIX BEIIECTBA M SHEPrusi CTYNEHYATO IepenalTcs ¢
YPOBHA Ha ypoBeHb. Ha KaX10M TpopHUEeCKOM YpPOBHE HCIHOJBb3YETCS
10% sHepruu noctynusIeii OMOMacchl.
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[Mummessie 1ienu 0OBIYHO COCTOSIT M3 3—5 3BEHBEB, HAIIPUMED:
1) pacteHuss — KOpoBa — YEJIOBEK;

2) pacTeHusi — 60Xbsl KOPOBKA — CHHHIIA — ACTPEO;
3) pacTeHus —Myxa — JISTYIIKa — 3Mes — Opedl.
[TuieBsle nieny ObIBAIOT AETPUTHBIMU U ACTOUIIHBIMH.

B neTpUTHBIX MUIIEBBIX HENSIX MHUILIEH CITy)KaT MEPTBbIC Opra-
HUYECKHUE BEIEeCTBA (MEPTBbIC TKAHH PACTCHHI — IPUOBI — MHOTOHOMXKH
— XUIIHBIC Kileny — O0akTepun ). [TacTOMIIHBIC MUIIEBHIC IS HAYHHA-

FOTCs C )KMBBIX CYHICCTB.

[IpocTeie U CII0KHBIE MUIEBbIE ST CBA3aHBI MEXITy COOOM,
o0pa3yst oomupHyto ceTh. OHA TaK U HA3bIBACTCSIHINEBAS CETh.
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Puc. 2. ITpumep nuieBoit cetu

[To cnocoOy mosyueHHs] OPraHMYECKUX BEHIECTB JJISI MUTAHUS
’KUBBIC OPTaHU3MBI JICJIATCS HA JIB€ OOJIBIINE TPYIIB — aBTOTPOQHI U
reTepOTPOdHI.

ABTOTpO()HBIE OPraHU3MBICIIOCOOHBI W3 HEOPraHUYECKUX Be-
IIIECTB CUHTE3UpPOBaTh opranuuyeckue. Heobxonumble a1 cuHTe3a He-
OpraHuyYeckue BellecTBa OepyTcs U3 BO3/yXa, IOYBBI MM BOJBL. Tak,
HalpuMep, MpU CHUHTE3€ MCIONb3YETCs YIJIEKUCHbIN ra3, B MOJIEKYJIbI
KOTOpPOT'0 BXOJSAT aTOMbI yIiiepoja. YTIeposa BXOJUT B COCTaB BCEX Op-
raHUYECKUX BEIIECTB.

Jlis cuHTE3a OpraHMYeCcKUX BEILECTB U3 HEOPraHMYECKUX HE0O-
XOZMMa 3Heprus. boabIIMHCTBO aBTOTPO(HBIX OPraHU3MOB (B TOM YHC-
Jie PacTeHMs1) UCHOJb3YIOT SHEPrUI0 cojHeuHoro ceera. CUHTE3 opra-
HUYECKUX BELIECTB IOJ| JIeHCTBHEM COJIHEYHOI'O CBETa U3 HeopraHuye-
CKUX Ha3bIBaeTca(poTocuHTEe30M. OpraHu3msl, CiocoOHbIe K (POTOCHH-
Te3y, Ha3bIBAIOTCS (hOTOTpOdaMu.

Jns porocuHTE3a HEOOXOAMMO BEIIECTBO XJIOPOPHUILI, KOTOPBIH
y OOJIBIIMHCTBA PACTEHUHN COAEPKHUTCS B CIELMATIBHBIX KIETOUYHBIX Op-
rasesulax - XJoporiacTax.

OpnHako HEKOTOpbIE OpPraHU3Mbl (B OCHOBHOM psii OakTepwii)
MIOJIYYarOT SHEPTHUIO I CUHTE3a OPraHMYECKUX BELIECTB U3 HEOPTaHU-
YEeCKUX M3 PHEPrUU XUMHUUYECKUX CBsS3€H pa3nuyHbIX BemlecTB. Takue
OpPraHU3Mbl HA3bIBAIOTCS XEMOTpOQamM, a MPOILECC TAKOro CHUHTe3a -
XEMOCHUHTE30M.

['erepoTpodHbIE OPraHU3MBINIONYYAIOT OPraHUYECKUE BEIIECTBA
CBOETO Teja U3 MOTJIONIEHHBIX UMHU APYTUX OpraHudeckux BemiecTB. K
reTepoTpodam mpuHaAIeKAT BCE )KUBOTHBIE, TPUOBI, MHOTHE OaKTePUH.
I'ereporpodsl nurarores a1O0 pacTeHUSIMH, MO0 IPYTUMHU T'€TEPOTPO-
¢bamu, 1160 UX OCTaTKAMH.
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Ecnu Gb1 HE ObUTO aBTOTPO(OB, TO TETEPOTPO(HI HE CMOTIH OB
®uTh. [109TOMY OUCHb Ba)KHO OXPaHSATh PACTHTEIBLHBINA MOKPOB 3EMIIH.
Pactenust qar0T HaM HE TOJILKO ITUIILY, HO U KUCIOPOJ JUIsl IbIXaHUSI.

1.

Hemounux anepeuu
(coanye)
© Asmompodw Femepompogu
X
Koncymenmo: | Koncymenmu 1]
fMpodyyenmat |. . . .. * nopadxa |---* nopadxa
= : | (scopazu)
I -
Munepasshsie |
seujecmaa

3a KaxJblid BEPHO 3aMOJTHEHHBIN 3JIEMEHT CXEMBI
Maxkcumanvuoiu 6anin

2.

2.1. | Pexynentor 1 Gamn
2.2. | IIpoxyneHTsl 1 6ann
2.3. | IlnoTosiqHbIC KUBOTHBIE (XUIIHUKH) 1 Gamn
Makcumanvrolii 6ann 3 banna
3.

3.1. | TpaBa—3asu—>uca 1 Gamn
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3.2. | Ha3BanbI 5 KOHCYMEHTOB (B JIFOOOM TOPSIKE): 3 Gamna

nMca, CoBa, 00Kbsl KOPOBKA, CHHHUIIA, SICTPEO

Ha3zBansl 4 kKOoHCYMEHTa 2 Gayta
B otBet He BKitOUeHa M30bITOYHAS HH(POpMALIHS 1 Gamn
Makcumanvrolii 6ann 5 6annos

HpI/IpOI[HBIe 9KOCHUCTEMbI

[lepBrUuHBIE €CTECTBEHHBIE 3JI€-
MEHTapHbIE SIMHUIIBI OHOC(EPHI,
chopMUpOBaBILIKECS B XOIE IBO-
JOLUU

C0’KHbIE CUCTEMBI CO 3HAYNUTEb-
HBIM KOJIMYECTBOM BH0OB KUBOT-
HBIX U PaCTEHUIl, B KOTOPBIX I'OC-
MOACTBYIOT HOITYJISIUU HECKOJIb-
KnX BUJIOB. IM CBOMCTBEHHO
YCTOMYMBOE JUHAMUYECKOE PaB-
HOBECHE, JOCTUTAEMOE CaMOpPETy-
JAanmen

IIpoayKTUBHOCTB Oonpenensercs
MIPUCTIOCOOUTENBHBIMU OCOOEHHO-
CTSIMU OPTaHU3MOB, YUaCTBYIOLIHX
B KPYrOBOPOTE BEILLECTB

[lepBruHas MpOAYKLIMS UCTIOIB3Y-
eTcs KMBOTHBIMH U y4acTBYET B
KpyroBoporte BemecTB. «[loTpeb-
JICHUE» MPOUCXOAUT MOYTH OJHO-
BPEMEHHO C «IIPOU3BOACTOM)

AFpO3KO CHCTCMbI

Bropuunsie TpanchopMupoBaH-
HBIC YEIIOBEKOM HCKYCCTBCHHBIC
aJIeMEHTapHbBIC €AMHUIIBI Onocde-

pHI

VY1poleHHbIe CUCTEMBI C TOCTIO -
CTBOM HOHyJ'IiIIII/Iﬁ OOJHOT'O B4
pacTeHus Wi XKUBOTHOTO. OHH
YCTOWYHMBBI U XapaKTEPU3YOTCS
HEMOCTOSHCTBOM CTPYKTYPHI CBO-
el OMoMacchl

IIpoayKTUBHOCTE OIpenenseTcs
YPOBHEM XO35IMCTBEHHOM AEATEIb-
HOCTHU U 3aBUCHUT OT 3KOHOMUYE-
CKUX M TEXHUYECKUX BO3MOKHO-
cren

VYporkait cOOUparoT JJIs yAO0BIIe-
TBOPEHHUS MOTPEOHOCTEN UenoBeka
Y Ha KOpM CcKoTy. JKuBoe Bele-
CTBO HEKOTOpPOE BpeMsl HaKarlIu-
BaeTcH, He pacxoaysick. Hanbomee
BBICOKAsI POTYKTUBHOCTH Pa3BH-
BAaCTCH JIMIIb HA KOPOTKOEC BpEMA
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NPUPOAHBbIE 3KOCUCUCTEMbI OTNIMYAKTCS: BONbLUMM BUOOBLIM

pa3Hoobpa3nem, yCTONYMBOCTbIO (CTAOUITbHOCTBIO) , MOSTHBIM

KpyroBOpOTOM BELLECTB.

arpo3KOCUCTEMbI OTNINYAIOTCA: HEYCTONYMBOCTb, 3aBUCUMOCTb
OT YenoBeka, bonbLlume 3aTpaTbl dHeprum (+nectTuunapl) , HA3-
Koe BMAOBOE pasHooOpasne, HEMOSHbIN KPYroBOPOT BELLECTB

(oTCyTCTBME KOHCYMEHTOB, T. €. MPOAYKLMIO, NPOM3BEOEHHYIO

pacTeHNsiMU, U3BNEKAET HEMOCPEACTBEHHO YESOBEK).

IIpakTuyeckasi padora Nel8

Cpasnumensvnas xXapaKmepucmuka npUpoOHbIX IKOCUCEM U azpo-
IKOCUCHEM C80€CTl MECHIHOCHIU.
I]ens: BHISBUT YEPTHI CXOJICTBA M PA3TTUYHS €CTECTBEHHBIX M HCKYC-
CTBEHHBIX 3KOCHUCTEM.
Xon paboThI:

1. Jlamw oyenxy osudicywgum cunram, oopmupyrouum npupooHsle u
azposKocucmembl.

JABriKyue cuiibl IIpupoanas 3xk0- | Arpo3kocucrema
cucrema

EcTtecTrBenHblIii 0TOOP

HckyccTBeHHBII 0TOOD

JlelicTByeT Ha DKOCUCTEMY

He neiicTByeT Ha s3KOCHUCTEMY

JlelicTBue HanpaBIE€HHO HA JOCTUKEHNE MAKCUMAJIbHOM MTPOAYK-
TUBHOCTH

JlelicTBue Ha AKOCUCTEMY MUHUMAJILHO
2. OyeHumsb HeKOMopbvie KOIUYEeCMBEHHbLEe XAPAKMEPUCMUKU IKOCU-
cmem.

\ \ Ilpupoanas \ Arpo3dkocucremMa
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O0mme xapak- XapakTepHO TOJBKO 151 | XapaKTepHO TOJbKO
TEePUCTUKH NMPHUPOAHOH IKOCUCTEMBI I
arpo3KOoCHCTEMBI
IKOCHCTEMA
BunoBoii cocras
IIpogyKkTHBHOCTH
Memnblie
Bosbie

3. CpasHnumsv npupoOHyI0 dKOCUCMEMY U A2POYeH03, 8bl0Upas NPasuib-
Hble XapaKmepucmuky u3 npeodioHCeHHbIX 8APUAHMOS.

e Hanuuue B ensx nuTaHus peayleHTOB
e DJKocHucTeMa ycTOH4MBa BO BpEMEHH 0€3 BMELIATeNbCTBA YETI0-
BeKa
o Hanwnuwne B nemsix mutaHus MpoayleHTOB
e Hanuuwue B Lensx nutanus KOHCYMEHTOB
e YacTp SHEpruy WK XMMUYECKUX BEIIECTB MOKET HCKYCCTBEHHO
BHOCHTCS YEJIOBEKOM
e OcHoBHOI ucTouHUK 2HEpruu — CoJHIe
e OO0s3aTeNbHBIM 2JIEMEHTOM LIETIeH MUTAHUS SIBIISETCS YEIOBEK
e DkocucTtema ObICTPO pa3pylIaeTcs 6e3 BMEIIaTeabCTBa YeI0Be-
Ka
e Yenosek ci1abo BIMAET HA KPYTOBOPOT BEUIECTB
o Heopranuueckue BeliecTBa U3BJIEKAIOTCS MPOIYIIEHTaAMU U3
MTOYBBI, YIAISIOTCS U3 SKOCHCTEMBI
e XapakTepHu3yeTcst MHOr00Opa3ue 3KOJIOTHYeCKUX HUII
4. Coenatime 61600 0 cX00CmaEe U pa3IUYUU NPUPOOHBIX IKOCUCTEM U
azposkocucmem

CpaBHUTENIbHAA XapaKTePUCTUKA OMOreoLEeHO30B M arpoue-
Ho30B. CpaBHMBaemasa Kateropua buoreoueHos3 ArpoueHo3 Hanpas-
NleHue aeiicTeusa otbopa [encTByeT ecTecTBeHHbINM oTbop, bbibpako-
BbIBAOLWMI HEXM3HECNOCOOHbIE 0COOU M COXPAHAIOLWMIA NPUCIOCO6-
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NIeHUA K yCNoBUAM cpegpbl, T. €. 0T6op GOpPMUPYET YCTOMUMBYHO KO-
cuctemy [leictBrue ecTecTBEHHOro otbopa ocnabneHo YenoBeKOM;
NPeMMyLLECTBEHHO  OCYLLECTBNAETCA WCKYCCTBEHHbIM oTbop B
HanpaB/ieHUM COXPAHEHWUA OPraHM3MOB C MAKCMMA/IbHOW MNPOAYK-
TMBHOCTbIO KpyroBOPOT OCHOBHbIX NMUTATE/IbHbIX 31eMeHTOB Bce ane-
MEHTbI, NOTPeBNIEHHbIE PACTEHUSIMU, }KUBOTHbIMM M AP. OPraHU3ma-
MW, BO3BPALLAIOTCA B MOYBY, T. €. KPYroBOPOT OCYLLECTBAAETCA MOA-
HOCTbIO. YacTb NUTATENbHbIX 3/1EMEHTOB BbIHOCUTCA M3 KPYroBopoTa ¢
MaCCoOW BblpalLleHHbIX M COBPaHHbIX B KAYECTBE YpOrKasa OpraHM3mMoB,
T. €. KpyroBopoT He ocywectensetrcs Buaosoe pasHoobpasve wu
ycTonunBocTb OTAMYAOTCSA, KaK NpaBuao, 60/1bWNMM BUAOBbIM Pa3HO-
obpasvem OpPraHM3MOB, HaXOAALMXCA B CNOMKHbLIX B3aMMOCBA3AX
Apyr ¢ gpyrom, obecneymBatowmnx ycTonumocTb Konmyectso BMa0B
4acTo OrpaHMYeHO OAHUM, ABYMS; B3aMMOCBS3M OPraHM3MoB He MO-
ryT obecneynTtb yctoiumBocTb. CNOCOBHOCTb K CamMoperynauum, ca-
MOMNOAAEPHKAHNIO U CMeHsAeMOCcTU Camoperyanpyrowmecs, NocTonH-
HO BO306HOBAAOWMECH, CNOCOBHbIE K HanpaB/IeHHON CMEHAeMOoCTH
oAHOro coobliecTsa Apyrum (cyKueccua) Perynnpytotcs n KOHTPOU-
pYHOTCA 4YENOBEKOM Yepe3 M3MeHeHUe MpUPOLHbIX daKkTopoB (opo-
WeHne) n T. n.), 6opbby C COpHAKAMU U BPeaUTENAMU, CMEHY COPTOB,
nosbiweHue MpoAyKTUBHOCTbL (KO/MYecTBO 6GMoMacchl, co3aaBaemoim
Ha eavHULY naowaan) bBuomacca sKocMcTeM CyluM NPEBbILWAET MNPo-
OYKTUBHOCTb 3KocucTem MuUpOBOro okeaHa B 3 pasa; OCHOBHAA Npo-
AyKuma  buomaccel notpebnseTcA  KOHCYMeHTamM  3aHMMaemas
10%nnowaam cywm, NpomusBoAAaT eXeroaHo 2,5 mapa. T cenbckoxo-
3AMCTBEHHOM MPOAYKUWM; OTANYAIOTCA 3HAYUTeNbHO Gonblen npo-
AYKTUBHOCTbIO, Yem 6uoreor,eHo3bl O6cyauTb € yyalwmmmuca B xoae
dpoHTaNbHOM beceabl OTNINYMA ArpoOLLEHO30B M BUOLLEHO30B MO KaXK-
OOMY Kputeputo. 5. Mbl HawnuM pasnmums arpoL.eHo3oB 1 buoreoue-
HO30B, @ €CTb /M Y HUX CXOACTBO? B xoae obcyaeHua yyalmecs
npeanaratoT BapuaHTbl O6LWMX KpuTepmeB (MOXHO OpraHusoBaTb 5

MWHYTHYO paboTy B Mapax, a 3aTem NpeAoCTaBUTb KaxK4olM nape no-
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NoSIHUTL Mo 1 KpuTepuio 0bLWMIA CNUCOK cxoacTea) YepTbl cxoacTBa
arpoueHosa v npupoaHoro buoreoueHosa. 1. ABNAIOTCA OTKPLITbIMK
cuctemamm (Hanpumep, NOFMOLWLAKOT COMTHEYHYIO SHEPTUIO U3BHE). 2.
BHYTPWM KaXKZoro M3 HWUX AEeNCTBYIOT (aKTopbl 3BOMOLMM (MCKyC-
CTBEHHbIN WAWN ecTecTBeHHbI oT6op, Bopbba 3a cyliecTBOBaHME,
HacneacTBEHHaa M3MeHUMBOCTb) 3. MIMeloT CXOoAHYylo CTPYKTypy (co-
CTOAT M3 NPOAYLLEHTOB, KOHCYMEHTOB, peayueHTos). 4. M1 B Tom u B
Apyrom 6uoreoueHosax AeWCTBYEeT MPaBU/IO 3KONOTMYECKOW nupa-
Muabl. 5. B ocHoBe coobliectBa nexkaT NpoayueHTbl (aBTOTPOHbIe
OpraHusmbl), HeMnocpeacTBEHHO wWcnosb3ylolwme 3Hepruto ConHua
ON1A CMHTE3a OpraHM4Yeckux selects. 6. B 6uoreoueHosax ntoboro
TMNa CyLWecTBYIOT uenu NnutaHua. 6. na 3akpenneHna matepuana 3a-
NosHUM TabnLy CpaBHEHUS 3KOCUCTEM JIyra U

[na 3akpenneHna matepuana 3anoaHUM TabanLy CPaBHEHMA SKOCUCTEM
nyra v nons (pabota B napax) - 10 MUHyT.. MapameTpbl 414 CpaBHEHUSA
dkocuctema Jlyr Mone Bug akocncrembl KomnoHeHTbI JeicTByowmii oT-
60p Buaosoe pasHoobpasue Muuiesble Lenu NCTOUHUK sHeprium banaHc
nuTaTenbHbIX 31emeHToB. Camoperynaumsa YcTtonumeoctb KpyrosopoT

BeLy,

JlesiTeTbHOCTh YeJI0BEKa IMMPUBEJIa K TAKUM ITOCJIEZCTBUSIM KaK: UCTOIIEHHE
[IOYB, OITyCThIHEBAHHE, BEIPYOKH OTPOMHOTO KOJI-Ba JIECA, KUCJIOTHBIE JI0K/H,
OBparoobpa3oBaHue, 3arPsI3HEHUE TIOUBBI, BOJIBI U BO3/TyXa, 0OMeJIEHUE PEK U
HA000POT 3aTOIVIEHUE HEKOTOPBIX TEPUTOPUH B CBSA3H C TIOCTPOUKOU TUJIPO-
TEXHUYECKUX COOPYKEHU. BeeMy BUHOM YeJIOBEK.

B cBsi3u ¢ 3TUM Ha MNPOTAXKEHNHNU ITOCJICAHUX HGCHTI/IIIGTI/II;'I CTOUT IJ1I00aIbHas

Hpo6neMa Imepea 4€J1I0B€9E€CTBOM - 9KOJIOTUYECKAaA.

B namie BpeMA JIIOAU CTa/IN Yallle AyMaTb O 9KOJIOTHUU U CTaparTCA IIOMOYb
BOCCTAHOBUTBHCA YAUBUTEJIBHBIM Oa3vcCaM HaIlleH IJIAHETHI.

IIpakTnyeckas padora Nel9
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AHanu3 u oyeHKa nocieocmeull cOOCMEEeHHOU 0essmeIbHOCMU 8
OKpydicarouieil cpeoe, 2100a1bHbIX IKOJI0ZUYECKUX nPodem u nymeil
ux pewieHus

Ilens: npoaHAIM3UPOBATH MOCIEACTBUSAMH XO3AMCTBEHHOU JEATEIIBHO-
CTH YeJIOBEKa B OKPY)KAIOIIEH cpefie, BBISIBUTH INI00ATBHBIE YKOJIOTHYe-
CKHE TIPOOJIEMBI U ITYTH UX PEIICHHUS.

Cpeocmea oOyuenusa: xapra sxoyiornueckue npoodnemsr Poccun, pede-
paThl, BBINIOJHEHHBIE CTYACHTaMHU MO JAHHOW TeMe, WH(opMmaius u3
HGpHOIIH‘IGCKOfI II€4aTu O BJIMAHUMU AOCATCIBHOCTH YCIOBCKa Ha 6I/IO-
chepy M OKpPYXKAWOIIYI Cpely, KOMIBIOTEp, MPOEKTOp, 3KpaH, BU-
JICOPOJIMK «AHTPONIOTEHHOE BO3/IeicTBUE HAa OHOochepy»

Xox padoThl.
1. Ilpountats TeKCT «OCHOBHBIEC HKOJIOTHMUYECKHE TPOOIEMbI COBPEMEH-
HOCTH» Ha cTp.352-357.

2.3amoaHUTh TaOIUILY:

Okonorudeckue npodie- | [Ipuunnbl [Iytn pemenns sxo-
MBI JIOTUYECKUX IIPO-
Osem

3. KOoHTpobHBIE BONIPOCHI:

- Onpenenute GOpMBI BIUSHHS YETTOBEKA HA KUBYIO IPUPOTY.
- Kakue sxonoruueckue npoGieMsl, 10 BallleMy MHEHHIO Haubouiee
cepbe3HbIe U TpeOyroT HeMeieHHoro pemenus? [louemy?

Coo0Omenue Nel.,

HapaCTaHI/IC COBPCMCHHOT'O 3KOJOI'MYCCKOro Kpu3nca BO B3aMMOOTHO-
IICHUAX NPUPOJbI U 06HIGCTB21 CBA3BIBAIOT C H&y‘IHO-TeXHH‘{eCKOﬁ pe-
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Bommorei. [lpu 3ToM Kpu3HCHBIE CUTyalluu, BO3HUKAIOIINE H3-3a HC-
TOLIEHHSI TPUPOJHBIX PECYPCOB, YCIEHIHO PAa3pEIlalOTCsl COBEPILICH-
CTBOBAaHMEM TEXHOJOTUI J0OBIYM, TPAHCHOPTHPOBKU, MNepepaboTKu
TPaIUIIMOHHBIX MPUPOIHBIX PECYpPCOB, OTKPHITUEM U HCIOJIb30BaHUEM
HOBBIX, @ TaKXe M3rOTOBJICEHUEM CHHTETHYECKUX MAaTepuasoB.
bonee rpo3Hble CBUIETENHCTBA HApacTaHUS OOIIETO SKOJIOIMUYECKOIO
KpHU3Kca BO B3aMMOOTHOILIEHUSAX OOILIECTBa U MPHUPOJABI CBS3aHBI C Jie-
rpajialueil ecCTeCTBEHHBIX MPUPOJHBIX SKOCHCTEM, BBI3BAHHOM upes3-
MEpHON aHTPOMOTEHHOW HArpy3Koil Ha HHUX, POCTOM HapOJOHACEJICHUS
" 3arps3HEHUEM OKpY’Karomien CpEIbL.
B mocnegnue necsATHieTUs CTald YaCThIMH JIOKAJIbHBIE M PETHOHAIIb-
HBIC DKOJIOTHUYECKUE KaTacTpo(dbl, BEI3BAaHHBIE PAJIMOAKTHBHBIM 3arps3-
HEHUEM cpelibl. AToMHasi OoMOapIMpOBKa AMOHCKUX TOPOJIOB XUPOCH-
MbI 1 Haracaku, B3pbIB CKJIa/Ia paIOAKTHBHBIX OTXOJOB Ha MPEATpHs-
tun «Masik» B UensaOuHckoi obOnactu, aBapusi Ha 4-M sHeproOIoke
YepHoObuibckoit ADC npuBenu K 3arpsi3HEHUIO paglOaKTUBHBIMU Be-
IIECTBAMH OTPOMHBIX TEPPUTOPHUH, MOCIEACTBUS KOTOPHIX JI0 CHX IOp
CKa3bIBAIOTCS HA PACTEHUSX, )KUBOTHBIX U 370pOBKE Jtoei. Cepbe3Hyro
OIMACHOCTh MPEJCTABISAIOT PaJMOAKTUBHBIE OTXO/bI, 3aXOPOHEHHBbIE B
CBOE BpeMs B OKeaHHMYecKux riyomHax. Koppo3us koHTeiiHEpOB, B KO-
TOPBIX XPAHATCS 3T OTXOMBI, MPUBEIET K MOIIHOMY PaJHOaKTHBHOMY
3arps3HEHUI0 SKocHcTeM okeaHa. CTOJIb )K€ OMAaCHbI 3aTOHYBILUE B MO-
pe cyna C ATOMHBIMHU JIBUTATEIISIMU.
CoobOmenne No2.

DKOJIOTHYECKUE KaTacTpo(bl Pa3HOTO MaciiTaba BOZHUKAIOT B PE3yJib-
TaTe XUMHMUYECKOTO 3arps3HEHHUs OKpyKaromed cpeabl. Tak, mocnen-
CTBHEM 3arpsi3HeHUsT aTMoc(hepbl GPEeoHaMH CTaJIO pa3pylICHUE 3alUT-
HOTO 030HOBOT'O JKpaHa. 3arpsi3HeHHe aTMoc(hepbl OKCUIAMU CEphbl U
a30Ta MPHUBOAMT K TIOSBICHUIO KHCIOTHBIX TOKACH, BBI3BIBAIOIINX W3-
MeHeHue pH BoJbI U MOYBHI, JerpaJaliiio MPECHOBOIHBIX U HAa3eMHBIX
HKOCHCTEM B MECTaxX WX BbINaJieHUs. Bo Bce MEIUIIMHCKUE U DKOJIOTU-
YeCcKHe CIPaBOYHHMKH BOIIUIM CBEACHUS 0 Oojie3Hn MuHamara, KoTopas
BO3HUKAET Y JIIOJICH M )KUBOTHBIX B PE3YJIbTaTe 3arps3HEHUs Cpelbl CO-
JSIMH PTYTH. AKKYMYJIHUPYSCh B TeJ€ >KHUBOTHBIX, MHOTOKPAaTHO IMOBBI-
masi KOHIIEHTPAIMI0 Ha BEpIIMHAX TPO(PHUUECKHX MHUPAMHUI, PTYTHBIC
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COCJUHEHMS Y TEIUIOKPOBHBIX JKUBOTHBIX U YEJIOBEKA BBI3BIBAIOT TSDKE-
JIbI€ IOPaKEHUS UEHTPAIBHON HEPBHON CUCTEMBI.

Kak npaBuio, jtoau npeAnpuHUMAKOT Mepbl, 4TOObl COKpPAaTUTh Mac-
mMTadbl JIOKAJbHBIX M PETHOHAIBHBIX JKOJOIMYECKHX KaTacTpod,
IIPEIOTBPATUTL UX pa3BUTHE. I BBISBICHUS 30H YpE3BBIYANHON DKO-
JIOTHYECKOW CUTYalluu W JKOJIOTHYecKoro OenctBus B Poccum mpume-
HSIOTCSl PEryispHble HaOJIIOAEHUS U KOHTPOJb 3a COCTOSHUEM OKpY-
JKaroIle cpelibl, YTOObI ONPENETUTh U3MEHEHHUS, BBI3BAHHbBIE AaHTPOIIO-
TCHHBIM BO3ICHCTBHEM.

Takue perymnspHble KOHTPOJIbHBIC HAOIIOIEHHUS HA3bIBAIOT MOHUTOPHH-
roM. Paznu4aroT 3K0J10rMuecKkuii MOHUTOPHHT:

1) npupoaHbIX Cpes — BO3AYIIHON, TOBEPXHOCTHBIX BOJ U BOAHBIX 3KO-
CHCTEM, I'€0JIOTMYECKOM CPEbl U HA3EMHBIX DIKOCUCTEM;

2) IpUPOIHBIX PECYPCOB.

[lensiM1 MOHUTOPUHIA COCTOSIHUSI NPUPOIHBIX CPEXl SABISAIOTCS CIIENY-

IOIHUE: OLICHKA COBPEMEHHOTO COCTOSIHMS;
-onpeeNeHe  MacluTaboB  M3MEHEHUH  NPUPOAHBIX  YCIOBUH
B pe3yJIbTaTe XO035MCTBEHHOU JEATEIIbHO-
CTH; 2-
HCCIEA0BAHUS TEHACHLMI MHOTOJIETHUX W3MEHEHHU JKOJOTMYECKOIro
COCTOSIHUS TEPPUTOPHUH.
CooOmenne Ne3

MOHUTOPHHT TIPUPOJHBIX PECYPCOB BKIIIOYAET HAONIOJEHHE M KOH-
TPOJIb 32 COCTOSIHUEM aTMOC(EpPHOro BO31yXa, BOJHBIX, 36MHBIX, MUHE-
paJIbHO-CBIPHEBBIX M Ouosornyeckux pecypcoB. B pamkxax FOHEII,
nporpammbl OOH 1o okpy»karoiieit cpezie co3jaHa BCEMUpPHasl CUCTEMa
CIIEXKEHHS 3a COCTOSHUEM M H3MeHeHusiMu Ouocdepsl. B 1973 r. ero
ObUIN TIPEJIOkKEHbI OCHOBHBIE MPHHLMUIBI U CUCTEMBbI HaONIOIEHUH, B
KOTOPBIX JTOJKHBI YIUTHIBATHCS: -
BO3pACTaloIasi BEPOSTHOCTh OBICTPHIX M3MEHEHHH OKPYKAIOLIEH cpeibl
B YCJIOBUSX MHTEHCH(DHKAINU COIHATBLHO-I)KOHOMHUYECKOTO PAa3BHUTHUS;
-HaJIM4YUe B3aMMOCBSI3U N3MEHEHHs OKpPYXKaloIIel Cpe/ibl U COI[UAIbHO-
HKOHOMHYECKOTO PAa3BUTHSA, a TAKXKE BBIICICHHAE TTAPaMETPOB IKOJIOTH-
YeCKUX H3MEHEHUH, KOTOpble Hambojee YYBCTBUTENbHBI K BHEIIHUM
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BO3/ICHCTBUSIM; - ps-
bl IAHHBIX 10 SKOJIOTUYECKAM H3MCHEHHUSAM B IPOIILIOM.

B MOHUTOpHHIE MPUHIUITHAIIEHOE 3HAYCHUE HMEET BHIOOD WHIMKATO-
poB (TIpeIMETOB WIIH SABJICHUH, IEPEeMEHa COCTOSHHS KOTOPBIX YKa3bIBa-
€T Ha XapaKTep U3MEHEHHsI CBOMCTB OKPYKAIOIICH CPeIbl) SKOIOTHYe-
CKUX U3MEHCHHU M ompeiecHne ux npuoputeros. K uucny npuopu-
TETHBIX WHAUKATOPOB OTHOCSTCS CIICAYIONIHE:

— sHepronoTpebdieHue: ero 3PpPeKTUBHOCTD, PO PA3TUIHBIX BUIOB
SHEPIUH, BIMSHUE HA OKPYKAIOIIYIO CPEy U JIp.;

— BOJIHBIC PECYPChI, UX THIIbI, PaCIpe/ICIICHUE 110 MTOJIb30BATEIISAM, 110~
TpeOJIeHUe Ha SIMHUILY BAJIOBOT'O HAIIMOHAJILHOTO MPOJIYKTa U T.

— BO30OHOBJIIEMbIC TIPUPOHBIC PECYPCHI: MPOU3BOACTBO MPOAYKIIUN Ha
SIMHUILY PECYPCOB, IMHAMHKA JICCOB M CEIbCKOXO0351CTBEHHBIX 3EMEJIb
U TIp.— YPOBEHbB 3arpsi3HEHUS OKPY)KAIOIICH CPE/IbI;

— XapaKTEPUCTUKA MCIIOJIb30BAHHMSI 3EMETb.

OCHOBY U151 H3y4YCHHSI MAcCIITa0OB M TEMITOB aHTPOIIOTEHHBIX U3MEHE-
HU Ha cylie 1 B MUPOBOM OKEaHEe COCTABIISIOT CBEICHUS, MTOJTyYCHHBIC
C MTOMOIIIBIO TUCTAHIIMOHHBIX CITYTHUKOBBIX METO10B. BaxkHo KoMOU-
HUPOBAHHOE MCIOJIb30BAHUE PE3YJIbTATOB CITYTHUKOBBIX U HA3EMHBIX
HaAOIIOICHUH.

CooOmenne NeS

ITornmanne HapacCTaromuX KPU3HCHBIX CI/ITyaHI/IfI BO B3aMMOOTHOIIEC-
HUSAX oOlIecTBa M MPHUPOJBI U BO3MOXKHOCTH IJI00AJIBHOM 3KOJIOrHYe-
CKOI KartacTpo(bl MOTpeGOBalil CO3/1aHUsl JOJITOCPOYHBIX MPOrHO30B
pa3BuTHs 6uocdepsl U cybOBI YeoBeUeCcTBa. bblIn co3aHbl HECKOIb-
KO KOMITBIOTEPHBIX MOJIETEH TAKOTO COINPSKEHHOI'O PA3BUTHS. ABTOPBI
Hanboyiee ONTUMHUCTUYHBIX INPOTHO30B YTBEPXKIAIOT, 4TO Oiaropaps
HOBBIM TE€XHOJIOTHUAM, HOBOBBCACHHUAM, ITOABUBIINMCA B ITOCJICOAHHUEC 20
JIeT, BO3HHUKIM peajbHbIE BO3MOXKHOCTH JJIsI CHIKEHHMS oObema Io-
TpeOJICHHs] PECYPCOB M YMEHBIIIEHUSI TIOTOKOB 3arpsi3HCHHUS, ITUPKYIIH-
PYIOLIMX B SKOJIOTHYECKOW CHCTEME, NPH OJTHOBPEMEHHOM MOBBIIIEHUH
KauecTBa ku3HU Jroaei. [Ipu aTtom cunraercs, yto 3emist MoxkeT obec-
MEYUTh HACEIECHUIO B 7,7 MIpP] 4eI0BEeK KOM(pOPTHBIE YCIOBUS KU3HU
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IIPU BBICOKOW €€ MPOJOKUTEIBHOCTH M CHH)KEHHE YPOBHS 3arpsizHe-
HUS OKPYKAIOIIEH CpeIbl.

KoHnBeH1us 0 coxpaHeHUu OHMOJIOTMYECKOro pazHooOpa3us, MOANNCAH-
Hasi B Puo-ne-Xawneiipo, Obuia parudummpoBana Poccueir B 1995 1.
ITpoBo3rnamas obueil 3agaueil yesoBeuecTBa COXpaHeHue Ouosoruye-
CKOTO Pa3HO00pa3us (JKUBOTHBIX, PACTCHHIA, SKOJIOTUYECKUX CUCTEM) U
YCTOMUMBOE HCIOJIb30BAHUE BCEX OMOJIOIMYECKHX PECYpPCOB B MHTEpeE-
cax HBIHEIIHEro U OyayluX NOKOJEHHUH JIt0JIel, KOHBEHIUS PEKOMEH-
AyeT rocylapcTBaM-y4acTHUKaM pa3palaTbiBaTh HAIMOHAJIbHBIE CTpa-
TErny ¥ MPUHUMATh HEOOXOAMMBIE 3aKOHOJATEeNbHBIE aKThI, (hopMupo-
BaThb CHUCTEMbI OXPAaHSEMBIX TEPPUTOPUH, COACHCTBOBATh COXPAHEHUIO
9KOCUCTEM U KU3HECIOCOOHBIX MOMYJISIHM, IPUHUMATh MEPHI [0 BOC-
CTaHOBJICHUIO PEAKHMX BHJIOB, HOOILPSATH 3KOJOrO-IPUPOIOOXPAHHOE
MPOCBEIIEHNE M Hay4HbIE MCCIeloBaHus OnopazHooOpasus. 0co0o OT-
MedaeTcst 0053aTeNIbHOCTh MPOBEICHHS HKOJIOTHUYECKUX IKCIEPTH3 KO-
HOMMYECKHUX MPOEKTOB C Y4aCTUEM MPUPOJOOXPAHHOU OOILIECTBEHHO-
CTH.

B xonne XX croneruss MupoBas LIMBWIM3ALKs BCTYNUJIA B TAKOW 3Tall
CBOEr0 pa3BUTHUS, KOI/Ia Ha IEPBOE MECTO BBIIBUHYIHMCH MPOOIEMbI
BBDKMBAHMS M CAMOCOXPAHEHUS YeIOBEUeCTBa, COXpaHEHUs Ojaronpu-
ATHOW I KU3HHM OKPY’KAIOIIEW Cpeabl U pallMOHAIBHOTO HCIIOJIb30Ba-
HUS IPUPOJIHBIX pecypcoB. COBPEMEHHBIH 3Tall pa3BUTHS Y€JI0BEUECTBA
0OHaXMJI MPOOJIEMBbI, CBS3aHHBIE C POCTOM HAcelIeHHs 3eMJIH, POTHBO-
peuns MEXy TPaJIULUOHHBIM XO035HCTBOBAHUEM U HAPACTAIOIIUM TEM-
[IOM HCIIOJIb30BAHUS HPUPOJHBIX PECypcoB (B TOM 4YHCIE Hcyepriae-
MBIX), 3arpsi3HeHHeM Ouochepbl MPOMBIIUIEHHBIMH OTXOJIAMH U Orpa-
HUYEHHBIMU €€ BO3MOXKHOCTSAMM K MX HeuTpanmuzanuu. OcTpbie COLU-
aJlbHbIe MPOOJIEMBI TOCIEHET0 BPEMEHH HECKOJIbKO OTOJBUHYIIM Ha
BTOPOI IJIaH OOECIOKOEHHOCTh HAIMX COOTEUECTBEHHUKOB HapacTa-
IOUINM YXYJIIEHUEM COCTOSIHUS OKpYXarollled cpeibl, 4To ObUIO OTMe-
yeHo Ha BropoM BceepoccuiickoM cbhe3ie o oXpaHe MPUPOIbI, MPOXO-
nusineM 3—5 utonst 1999 rona B Capatose.
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NPUJIOKEHUE
[Tpunoxxenue 1.

JHeprocoepexenne B ObITY

U3 Bcelt motpebinsieMoil B ObITY 3Hepruu JbBUHas Aot — 79 %
UJIET HA OTOIUICHUE MoMeleHuH, 15 % sHepruu pacxoayercst Ha TEIIo-
BbI€ MPOLIECCH! (HAarpeB BOJIbl, IPUTOTOBJIEHUE MUK U T.A.), 5 % 3Hep-
UM OTpeOIIsieT AIeKkTpuyeckas ObIToBast TexHUKa u 1% »>HEprum pac-
XOJyeTcs Ha OCBEILEHUE, PAU0 U TEJIEBU3MOHHYIO TEXHUKY.

Bam norpedyercsi 1 kBT4 3Heprum 1Jist TOro, 4YTo0ObI:

e 50 yacoB ciymare paguo

e 110 gacoB OpuThCs NIEKTPOOPUTBOM

e Ha 17 9acoB OCTaBUTH rOPETH JIAaMITy MOIIHOCTBIO 60 BT

e 12 yacoB cMOTpETh IIBETHOU TEIEBU30P

e 2 4aca IbUJIECOCUTH

e IIPUHATH S-MUHYTHBIN QYL

e Harperb Ha 6 rpaaycoB MOJHYIO BaHHY BobI (150 1)
Kak e CHU3UTB 3aTpaThl HA OTOIJICHHE W HE 3AMEpP3HYTh?

M3MeHeHre MpUBBIYEK, CO3HATENIbHOE OTHOIIEHHE K MoTpedIe-
HUIO DHEPTUH, YIYUIIEHUE U30JIALHUN U PEKOHCTPYKIMS OTOMUTEIbHON
CHCTEMBI, PETyJIHNPOBKa TEMIEPATYpPhl MO3BOJIUT COIKOHOMHUTH A0 50 %
Bceil HeoOX0aMMOit 1 000TrpeBa MOMEIIEHUH SHEPTUH.

A) Temnepamypa 6030yxa.

C TOYKM 3peHUss MEeIUIMHBI Hanbosiee OnaronpusTHas Ui 3710-
pOBBst Temrieparypa B nomenieHusx - ot 18°C mo 20°C. CHmwkeHune TeM-
neparypbl Ha 1°C MO3BONUT 3KOHOMHUTH 5 % OTOMMUTENBHON DHEPIUHU.
IMpu temmeparype momemnienuii 20°C pacxos sHepriu Ha o6orpeB Ha 20
% HioKe, uem npu 24°C.

b) Temnepamypa cmen, 0sepeil, 0KOH, 6HYMPEHHUX NOBEPXH O-
cmei.
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Yem xoJl0/IHEE CTEHbI, OKHA, ABEPU - TEM TeIljiee TOJIKEH ObITh
BO3[yX B IOMEIIEHUHU JJIs TOro, yToObl BBl HE HCIBITHIBAIM YyBCTBO
muckombopra. Eciu BHyTpeHHsIsT Temmeparypa creH Toibko 13°C, To
naxe mpu temreparype B nomenienud 22°C, Bam Gyaer xomoaH0. Bel
MOXETE YIYYIINTh BHYTPEHHIOK H3O0JISIUI0 HAapYXHbIX CTeH Bammx
KBapTup (IEHOIUIACTOBBIE IUIUTHI, AEPEBSHHbIE NIAHENU, aJIOMUHUEBAS
¢doinbra, TUICOBBI KAapTOH, BOMIIOK, TOJICTbIE TEKCTHJIbHBIE IMOKPHI-
tusi). IlpenmMymiecTBa: AOCTYNHBIA M JIEMIEBBIH CIIOCOO M30JIMPOBATH
KHWIbe; pad0OTy MOXHO MPOBOAUTH [0 TanaMm (BHayalle HUIIK 3a O6ara-
pesiMu, 3aTeM XOJIOJHBIE YIJIbI, MOTOJIOK); BHYTPEHHSISI M30JSLUS HE
MOAAETCS BIUSHUIO TOTOJbl; M30JMPOBAHHBIE W3HYTPU IOMEIIECHUS
OBICTPO HArpeBarOTCs

B) Bo3oyuinvie nomoku — CK603HAKU.

CKBO3HSIKU BEAYT K TOMY, YTO MIOMELIEHHE ObICTPO OXJIaKIaeT-
cs U TpebyeTcs erie 0oJblie YHEPrun, UTOObI ero HarpeTsh. Yepes mienu
JIBEpEH, OKOH INPOHUKAET CHApYXH OOJIbLIE XOJIOAHOIO BO3]yXa, YeM
HaM HeoOxoaumo. [1oaToMy HEOOXOAMMO YIIIOTHUTH BEPH, OKHA.

I') Ilompeonocmys ¢ cBe:xeM go3dyxe.

ITpoBeTpuBaTh Jyulle yalle ¥ OTKpbIBaTh OKHA HEHanoyro. OT-
KpbIBasi OKHa Hanoyro, Bel Tepsiere AOPOryr0 TEIUIOBYIO 3HEPIHIO U
CHJIBHO OXJIaXKJA€Te CTEHBI U MOTOJIKHU.

/1) Baasxcnocmo 6030yxa.

Haxopnsmyecs: B TOMENIEHUN UCTIBITHIBAIOT YyBCTBO KoM(opTa,
€CJIN 3HaYCHHE OTHOCUTENIBHOM BJIAKHOCTU HAXOAWUTCS B MHTEPBAJIE OT
65 % 1o 35 %. CaumkoM Cyxoi BO3JIyX HE TOJIBKO BBI3BIBACT JKAXKIY,
HO ¥ NOBBIIIEHHBIE 3aTPaThl Ha OTOIICHHE, TAaK Kak "cyxocTh" Tpedyer
MOBBILICHUST TEMIIEpaTypbl s JOCTHKEHHMsT 4YyBCTBa KoMdopra.
[ToMHuTE, YTO XOJIOAHBIN BO3AYX (IPU TOM XK€ OTHOCUTEIHLHOMN BIaXXHO-
CTH) Cyllle, 4YeM Teriblid Bo3nyx. IIpoBerpuBas momemnieHre 3uMoi ya-
cTo, Bl monpocTy oborpeBaeTe ynuily ¥ BEIOpachiBaeTe AEHBI'H B OKHO.
OTOT METOJ| HE MPUTOJICH I YMEHBIICHHS ""CyXOCTH'" BO31yXa B IIO-
mereHun. [loBecuB Ha Oatapero ucnapuresb ¢ Boaoi, Bel Oyaere uyB-
CTBOBAaTh ce0s1 XOPOIIO U MPU NOHWKEHHOW TeMIepaType.

E) Ooesncoa.
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Tennas ynoOHas oek/1a B KBapTUPE - UACATbHBIA “UCTOYHUK"
TeIuIa. YIPOUIEHHO MOXKHO CYMTATh: OJUH JIETKUH LIEPCTSIHOM KaKeT -
sKoHOMUS 25 Y% 3HEpruu Ha 000rpeB.
JKOHOMHUSI JHEPIUH NP NOTPedIeHNN ropssdeii Boabl
3Haere JIM BBI, UTO 4Yepe3 KpaH, U3 KOoToporo kamaet Boaa (10
Kaneyib B MUHYTY) BbITekaeT 10 2000 i Boasl B rof. [Ipunumars gy -
HaMHOTO JICIICBJIC, YeM MPUHUMATh BaHHY. [Ipuaumas Banny (140-180
1) Bel pacxoayere B Tpu pasa OoJibllie SHEPTUH, YeM, TPUHUMAS 5-MUH.
nyul. PacnpumuTenn Ha KpaHax MO3BOJSIOT 3 (eKTHUBHEE UCIIOIb30BATh
BOAY.
3naeme nu Bol, umo
CranpHas mocyja ¢ TOJCTBIM POBHBIM JHOM OO€cCIedYHMBaeT XOpo-
M KOHTAKT ¢ IUTMTON M MO3BOJSIET SKOHOMUTH 3Hepruto. Hepos-
HOE WJIM BOTHYyTOE JHO y/iauHseT Ha 40 % BpeMs IpUrOTOBJICHUS
02000071
e Pa3Mmepsl nocyasl JOKHBI COOTBETCTBOBATh pa3MepaM IUIMTHI. Ec-
7M nocya Mana, Bam nmotpeOyercs 6obllie BpeMEHU Ha MPUTOTOB-
nenue. Eciu nocyna Benuka, Bl Tepsiete 10 30 % snepruun
e [lpu mpuUrOTOBIEHUU MHUILM B OTKPBITOM IOCYJIE€ PacXoj] 3HEPruu
BO3pacTaer B 2,5 paza YAUBUTENbHO, HO (haKT, YTO MOTEPH TeIlIa
OJIMHAKOBBI U JJISl YyTh MPUOTKPBITON MOCYIBl U JUJIs MOCyAbl 0e3
KPBIIIKH
e lcnonb3ys MHOTO BoAbl, Bbl yBennunuBaeTe BpeMsi IPUTOTOBIICHUS
Y TpaTuTe OOJNbIIE YPHEPTHUH.
e Brixiouas 37€KTpUUECKYIO TUIMTY 32 5 MUHYT 1O KOHIAa IPUTOTOB-
JIEHU NUILIHY, BBl pallMOHaIBbHO UCHOJIB3YETE OCTATOYHOE TEILIO.
e lcnonb3oBaHue crienuanbHON MOCYABI - CKOPOBAPOK, KUISTUIHHU-
KOB, KO()eBapoK - M03BOJIsET SKOHOMUTH 10 30 %-40 % sHepruu u
10 60 % BpemeHwU.
Crupka
3arpyxaite CTHUPAJIbHYIO MAIIMHY TMOJHOCThIO. [IpoBephre,
HeoOxoauMo s ctupath npu 90°C mim nocratouno 70-80°C. DkoHo-
MHusl 3Heprun coctaBuT npu 3ToM 0,2-0.5 xBTu Ha KaxkIpIil mporecc
CTHpKH. BpiOupaiite mporpaMmy Mpu CTUPKE HE TOJBKO B 3aBUCHMOCTH
OT MaTepuana, HO M C y4eTOM 3arpsi3HeHUs. DTO MO3BOJSET SIKOHOMUTH
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10 30 % snektposnepruu, 151 Boabl, 10 20 % cTHpanbHOTO MOPOILIKA U
25 % BpemMeHH, a Takxke Oepeub Bemu. Hanbonee YKOHOMHBIM METOJIOM
CYLIKH OCTaeTCsl HATAHYTas Ha yJIWLE WIA B TMOMEUICHUH JUISl CYILKH
BEPEBKA. DJIEKTPOCYIINIIKA HE SKOHOMUYHA.
I'naxkenue
['maxxeHue TpeOyeT CpaBHUTEIBHO MaJo 3JIEKTpo3Hepruu (Ha 4
kr Bemel - 0,5 kBta). Ho cneayer coOiroaarh ClieyroIiue COBETHI:
e COPTHUPOBAThH BEILM B 3aBUCUMOCTH OT MaTepuaa,
e HAYMHATh C HU3KUX TEMIEpaTyp,
e JUId HEOOJBIIMX BEIIEH AOCTATOYHO OCTATOYHOrO Terwa (TpH
BBIKJTIOYEHHOM YTIOTE).
OcBewenue
Hcnonp30BaHue MepeoBON OCBETUTEIBHON TEXHUKU (SHEPro-
cOeperaroue JIaMIbl, OCBETUTEIbHBIE CHCTEMBI) TI03BOJISIET SKOHOMHTD
1o 60 % snexTposHeprur. MHOT0JIaMIIOBas JIFOCTpa Ha MOTONKE obec-
[I€YMBAET OCBEIIEHHUE BCErO MOMEIEHUs, HO BEJET K HEKEIaTeJIbHOMY
o0pa3oBaHHIO TEHH MpU paboTe 3a MUCHMEHHBIM CTOJIOM, IIBEHHOM
MalIMHOM, B YrojiKe ¢ WUrpymkamu. lleneHanpaBiieHHOE OCBELICHHE,
HECMOTpPSI Ha MEHBIIYI) MOIIHOCTH JaMIl, OOECTIeUUT Ty4IIyl0 OCBe-
IIEHHOCTh 0e3 HexenaTeNnbHOW TeHH. UeM Oonbllie CBETa OTpa)KaroT
CTEHBI TTOMEIICHUH, TEM MEHBIIIE CBETOBOW MOIIHOCTU TpeOyeTcs Jist
OCBellleHus: Taakas Oenas cteHa peduektupyer 80 % HampaBIeHHOTO
Ha Hee CBeTa, TEMHO-3€JIeHast OTpaXkaeT ToJbKo 15 %, uepnas — 9 %.
Uem uame Bwl BbikitOuaeTe OOBIYHBIC JAMIIbl HaKATUBAHHS, TEM
OBICTpEE OHHM TEPETOPAIOT. DKOHOMHYHO BBIKIIOUATH OOBIYHYIO JIAMITY
HaKaJTUBaHUS TOJbKO ecnu Bam He TpeOyercs cBeT B TeueHue 10 mu-

HYT.
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